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1. leau U 3ag1a4¥ AUCUUILIMHBI

OcHoBHasi npeab Kypca: «OCHOBbl NPOEKTUPOBAaHUS MPOAYKIMH» 3aJ0KUTh OCHOBY
OOIIeTeXHUYECKON TMOATOTOBKH CTYIACHTOB; C(HOPMHUPOBATH y CTYJCHTA OIpEJe/iCHHbIE 3HAHUSA B
00J1acCTH OCHOB IPOEKTHPOBAHUS MPOIYKIINH; 3HAKOMCTBO CTY/ACHTOB C COBPEMEHHBIMH KOHIICTIIUSMH
U NepCHeKTUBaMU pa3BUTHUs cUcTeM aBToMaruizupoBaHHoro mnpoektupoBanuss ECKK, CAIIP, ECK/,
YCA. TexHu4ecKMMHU, MATEMaTHYECKHIA U IPOTPAMMHBIMU COCTaBAMH aBTOMAaTU3WPOBAHHOTO PabOYero
Mecta (APM) KOHCTpyKTOpa, C OCOOCHHOCTH TPHUHSATHS TMPOCKTHBIX PEHICHHA W OCHOBHBIMH
IIPOEKTHHIMU 331a4aMH.

3agaum u3yyeHHus Kypca: OCBOCHHE CTYICHTaMH OOIMIMX MPUHIIMIIOB PA0OTHI U ONTUMAIBHOTO

MIPOEKTUPOBAHUS MPOAYKLUUN PA3IUYHOrO0 HA3HAYEHMs, 3HAKOMCTBO C y3JIaMH M AETalsIMU MallliH
o0lIero Ha3HA4YeHHs, a TAKKE METOJAAMM OIpPENENCHHUs ONTHUMAIbHBIX MapaMeTpOB MEXaHU3MOB C
HCII0JIb30BAaHUEM KOMITBIOTEPHBIX TEXHOJIOTHH, M3ydyeHue CrocoO0B B3aMMOJECHCTBUS MEXaHU3MOB,
y3J0B B MalllMHAX, KOTOpbIe OO0YCIaBIMBAIOT CBOWCTBA MEXaHMYECKOM CHCTEMBI U €€ OCHOBHbBIE
TEXHUKO-3KOHOMHUYECKHE MOKa3aTeNH.

2. MecTO IMCHUIVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMBbl
VYyebnas mucrumiauHa «OCHOBBI TPOCKTUPOBAHUS MPOAYKIIUUY» SBISETCS 00S3aTEIHHON AUCITUTUTMHON
npodeccuonanpbHoro 1wkiaa B yueOHoMm 1iaHe OIl wampaBnenuss 27.03.01 «Crampmaptuzanus u
METPOJIOTHS» U TpEeaycMOTpeHa JUIsi H3ydeHuss B 5 cemecTpe  Kypca, Oazupyercs Ha 3HaHUU
OOLIETEXHUYECKUX M CHEHUANbHBIX AUCHMILIUH: «XuMus», «Duszmukay, «Bbiciias mareMatukay,
«IIpukianHas mexanukay, « TexHnueckass TepMOIMHAMHUKaY, «I HIpOra30IMHaMHUKaY.

3. TpeOoBaHusi K pe3yJibTaTaM OCBOCHUS JUCHMIIIMHBI
[Ipouecc n3yueHus: AMCUUILIMHBI HAIIpaBJieH Ha POPMUPOBAHUE CAEAYIOIINX KOMITETEHIIHI:

— CHOCOOHOCTHIO y4acTBOBaThb B  pa3pabOTKE MPOEKTOB CTAaHJAPTOB, METOIUYECKHX U
HOPMAaTUBHBIX MAaTepHAJIOB, TEXHUYECKOM JOKYMEHTAlMM W B MPAKTUYECKOW peaau3aluu
pa3paboTaHHBIX MPOEKTOB U MPOrpaMM; OCYLIECTBISATh KOHTPOJIb 3a COONIOJICHHEM
YCTaHOBJICHHBIX TPeOOBaHUH, AEWCTBYIONIMX HOPM, IIpaBui u ctangaptoB (ITK-1);

— CHOCOOHOCTHIO Y4YacTBOBaTh B pa3pa0OTKe IUIAHOB, MPOrpaMM M METOAUK BBINOJHEHUS
U3MEpEHUM, UCIBITAaHUNA U KOHTPOJIS,, UHCTPYKUMN MO SKCIUTyaTallud OOOPYAOBaHHUS M IPYTrUX
TEKCTOBBIX HHCTPYMEHTOB, BXOJIIMX B COCTaB KOHCTPYKTOPCKOM M TEXHOJIOTHMYECKOM
nokymenraruu (ITK-8).

B pe3yibTaTe OCBOCHUSA NJUCHUIIJINHBL 06y11a10mm“1051 JOJIKCH:

3HATH:

— TIPaBOBBIC OCHOBBI IIPOEKTHUPOBAHMSI, OPTraHU3aIMsI IPOSKTHOTO JIeJIa;

— COCTaB INPOEKTa M Pa3lenbl MPOSKTa (HAayYHO-TEXHHYECKas MPOIYKIHs, IepeaaBaeMast
3aKa34uKy);

— TIOPS/I0K BBIMIOJHEHHUS, C/Ia4l U MPUEMKH ITPOEKTHBIX PaboT;

— YCIIOBUS, BIUSIONINE HA YCTOMUMBOCTD M HAJIEKHOCTh CUCTEM KayecTBa;

— cucTeMy MoKa3arenel KauecTBa 00beKTa MPOEKTUPOBaHUs (MPOIYKIIMS, YCIIyra, polece,
IIPOU3BOJICTBO, U JIp.);

— METObl U MPOIEelypy OLIEHKH YPOBHS KauecTBa pa3IMYHbIX OOBEKTOB.

yMeThb:

— aHAJM3UPOBATh HAYYHO-TEXHUYECKYI0 HMH(OpPMAIMIO, U3y4aTh OTEUYECTBEHHBIM U 3apyOeKHBIN
OTIBIT IO TEMATUKE MPOEKTHUPOBAHUIO OOBEKTOB;

— Y4acTBOBAaTh B cOOpe M aHAJIM3€ UCXOIHBIX TAHHBIX JUIS IPOEKTUPOBAHUS OOBEKTOB U X DJIEMEHTOB
B COOTBETCTBUH C HOPMAaTUBHOMW JIOKYMEHTAIIHEH;



— BBINOJIHATH pabOThl MO METPOJOTHUYECKOMY OOECHEeUeHHI0 W TEXHUYECKOMY KOHTPOJIIO;
HCII0JIb30BATh COBPEMEHHBIE METOJbl M3MEPEHUH, KOHTPOJI, HUCIBITAHUM W YIPaBICHUS
Ka4eCTBOM;

— IPOBOJUTH TEXHUKO-3KOHOMHYECKYIO OLEHKY TEXHMUYECKHMX DELIEHUM, OINpeneisaTh HOpAI0K
peanu3aiyy npoekTa (MCIoIb30BaHuUs Pe3yabTaTOB pa3pabOTKH).

BJIAJIeTh:

— IOPSIKOM pealu3alid NpoeKTa (UCIOIb30BAaHUS PE3YJIbTAaTOB pa3pabOTKH), CTPYKTYpou u
(GYHKIUSMH OTAETIOB MPOSKTHBIX HHCTUTYTOB;

— OCHOBHBIMH 3TallaMy IPOEKTUPOBAHUS, IPEAIPOEKTHOMN MPOPabOTKOii;

— METOJAMKOH pa3paboTKK 0a30BbIX IPOEKTOB M0 KaX/I0M YCTAHOBKE;

— METOJaMH  OIBITHO-KOHCTPYKTOPCKUX  paboT, METOJaMU  Pa3pabOTKU  TEXHUYECKOMH
JTOKYMEHTAI[MH Ha TPOEKTHBIC PabOTHI.
4. O0beM IMCUMIIMHBI M BUBI Y4e0OHOI padoThI
Taoauna 1
Bcero CemecTpsl
Bua yueOHoii paGoThl yacos/ 3a4.e]l. 5 5
(0110) 300 (020i10) 300
KonTakTHasi padora (Bcero) 51/1,4 12/0,33 51/1,4 | 12/0,33
B tom umcie:
Jlexiun 34/1,0 8/0,22 34/1,0 8/0,22
[TpakTHyeckue 3aHATHS 17/0,5 4/0,11 17/0,5 4/0,11
CemuHapsbl
JlabopaTopHbie pabOTHI
CamocTosiTeIbHas padoTa (Bcero) 57/1,6 96/2,6 57/1,6 96/2,6
B tom umcie:
Kypcosas pabora (mpoekr)
Pedepatnr
Joxnaasl
[IpezenTanuu
U (unu) opyaue uovl camocmosmenvHou pabomol:
IToaroroBka K 1a00paTOpHBIM paboTam
IToaroToBKa K MPaKTHYECKUM 3aHATHSAM 18/0,5 24/0,7 18/0,5 24/0,7
IToaroroBka K 3a4ery 18/0,5 36/1,0 18/0,5 36/1,0
Bu npoMexyTo4HOU aTTecTanuu
Bua oryeTrHocTH 3a4yer 3a4eT 3a4eT 3a4eT
OBImas TPy I0eMKOCTD BCETI'O B yacax 108 108 108 108
BCEI'O B 3a4eTHBIX
JTUCIHHUILINHBI 3 3 3 3
eIMHUIAX




5. Conep:kanue TUCUUIINHBI

5.1.1 Pa3aeanl AMCHUILINHBI H BUABLI 3aHATHHA

Taoauna 2
Yacsel
Ne HaumeHoBaHue pazjiesa ‘acet Hacer npakruuecknx | Bcero 4acos
JICKIIHOHHBIX JIa00PaTOPHBIX
n/n MUCHUILIAHBI M0 ceMecTpam O SamsTTR (cemmmapekix)
3aHATHH
090 | 390 | O®O | 390 | OPO | 30 | 09O | 390
Beenenue. [IpaBoBbie OCHOBBI
1 | npoextupoBanus. Opranuzanus 2 4 6
MIPOEKTHOTO JIeTa. 2 1 3
2 [IpeanpoexkTHbie pabOTHI. ITaIbI 2 5 4
MTPOCKTHPOBAHMUS.
3 TeXHHKo-aKOHOMHqGCFaﬂ OIlECHKa 5 5 4
TEXHUUYECKUX PEIICHHM
4 | CocraB pabodero mpoekra 2 2
ChIpbeBbIe PeCypChI MIPEANPHUATHS U
5 2 2 4
€ro PHEProcHaOKEeHUE 2 1 3
Pa3zpaboTka TexHOIOTHYECKOM
JacTH MPOEKTA MPETPHUSITHS
6 2 4 6
O6ocHOBaHUE KaYECTBEHHBIX
ITOKa3aTeNe TOTOBOW MPOTYKIUH.
7 O6ocHoBaHUE U BBIOOD criocoOa 2 1 3
MIPOU3BOJICTBA
OCHOBBI TEXHOJIOTHIECKUX
8 | pacu€roB. MarepuanbHbIC U 2 2 4
TEIUIOBbIE OAJaHCHI.
9 AmnmapatypHoe odopMIleHHe 2 2 1 9
TEXHOJIOTUU 3
10 CuTyallMOHHBIN 1 TeHepaIbHbIN 2 5
TUTaH TPEANPHUSITHS
11 ['opuszoHTaNBHAS IIJTAHUPOBKA 5 5
TEPPUTOPUU TPEATIPHUSITHUS.
[IpoexTrpoBaHUEe MHKEHEPHO-
12 | TexHUYeCKUX CceTei U 2 2
TPAHCIOPTHBIX KOMMYHHKAIINH.
13 | CrpouTenpHas 4acTh IPOEKTA 2 2
14 | Peanuzarust mpoOEKTOB. 1 1
15 | DueproobecneueHne NPeANPUSATHUSL. 2 2
16 Oxpana okpy>Karolieit IpupoHOM 1 2 1 1 3
Cpenbl
17 [IpoexTupoBaHre 0O0HEKTOB 5 9
00111€3aBOICKOT0 XO35IICTBA.
OCHOBBI aBTOMATH3AIIUH
18 | mpoekTupoBaHUs 2 2
TEXHOJIOTHYECKHUX MPOIECCOB.
UTOroO: | 34 8 17 4 51 12




5.2 JleknMOHHBIE 3AHATHSA

Taoauua 3

Ne
n/n

HaumeHoBaHue paszjaesia
JAMCHUILINHBI

Coaep:xkanue pasgesa

1

2

3

Brenenue. [IpaBoBbie OCHOBBI
MIPOEKTUPOBAHUSI.
Opranusanys NpoeKTHOTO
Jena.

[IpaBoBbie OCHOBBI ITpoekTHpoBaHus. Opranusanys NPoOeKTHOIO
nena. lIpoekTHele UM KOHCTPYKTOPCKHME — IOJpa3JeieHUs
IPEANPUATHIN. Henn u 3a7a4u IIPOEKTUPOBAHUS
OPOMBILUIEHHBIX — mOpeAnpusatuii. OOmue TpeOoBaHUS K
IPOEKTaM IIPOEKTUPOBAHUS TemnosHepreTnyeckux
npeanpusaTHii W o0bekToB.  OCHOBHBIE  HOPMATHUBHBIC
MaTepuaiabl M JIOKYMEHTBI, PErIaMEHTUPYIOIIHE IPOEKTHBIE
paboTel Ha oOBekTax TeruiosHepreTuku. CocTaB NHpoeKTa u
paszensl MIPOEKTa (Hay4YHO-TEXHUYECKasI IPOIYKLIHUS,
nepegaBaemasi 3akazuuky). llopsnok BBINOJHEHMS, CAAYU U
OpUEMKH TPOEKTHBIX pabot. [lopsnok peanu3anuu MpoeKTa
(ucnonbp3oBaHUs pe3ynbTaToB paszpaboTku). IloscHurenbHas
3anucka. ['paduueckue martepuanbl. 3aka3Hble BEJOMOCTH H
cnenudukanuu. CMeTHBIE JOKYMEHTHI. TeXHOJIOTHYECKOE
MpOEKTHpOBaHME. MeCcTo M posib  TEXHOJIOTMYECKOTO
MIPOEKTHPOBAHUSI. Anroputm TEXHOJIOTMYECKOTO
npoektupoBaHus. [IpoekTHble opraHu3auu B CUCTEME
YUPEKICHHUH, BUIBI U CIIEIMATU3aLUs IPOCKTHBIX OpraHU3aIui
B InpoMsblnuleHHOCTH. CTpykTypa U (YHKIUMH OTHENOB
IPOEKTHBIX HMHCTUTYTOB. VHCTUTYT TJIaBHBIX HWH)KEHEPOB
IIPOEKTa, pOJIb TJABHOTO HWHXXEHEpa IPOEKTA.3aKa3uuK,
TeHEpPAbHBIH ~ NPOEKTHPOBLIUK,  CYOHNOAPATYMK -  HX
00s3aHHOCTM ¥  B3aUMOOTHOLIEHHs. OTambl U CTaauu
IIPOECKTUPOBAHHS. ITpyHLIHATIEL IIPOEKTUPOBAHHUSA
IIPOMBIIUICHHBIX TPEANPUATHH.

[IpenmpoexTHbie paboOTHI.
DTansl NPOSKTUPOBAHHUSL.

[Ipeanpoexktapie padboTel Mo TOC, ADC, TenIoBBIX MyHKTOB,
TEIJIOTEXHUYECKHX OOBEKTOB. JTarbl npoektupoBanus TOC ,
ADC TemIoBbIX MYHKTOB, M TEIUIOTEXHUYECKUX OOBEKTOB.
[TpennpoektHas npopabotka. Mcxoansie TpeOoBanus. 3agaHue
Ha mnpoektupoBaHne TOC M TEIUIOTEXHUYECKUX OOBEKTOB.
O6ocHOBaHUE HEOOXOIUMOCTH MPOCKTUPOBaHUS (pa3pabOTKH).
enu u 3amaun npoektupoBaHus (pa3padotku). TpeboBaHUSA K
IPOEKTy (co3laBaeMoOil HAy4YHO-TEXHUYECKOW MPOIYKIUH).
Hayuno-uccnenoBarenbckue H3bICKaHUS MO MPOEKTUPYEMBIM
TEIUIOPHEPTeTHUECKUM  yCTAaHOBKAaM,  KOTEIbHBIM  W.T.I.
Pa3paboTtka 06a30BBIX TMPOEKTOB IO KaXJOW YCTaHOBKE.
OnBITHO-KOHCTPYKTOPCKUE paboThI. Texuuueckas
JOKyMEHTAaIusl Ha yKa3zaHHble paboThl. MapKeTHHrOBbIE U
NaTeHTHO-UH(POPMAITMOHHBIE UCCIIeIOBaHUs B cucTeme Internet,
aHanu3 TpeOoBaHMI TOTpeOUTENs] K TOTOBOM MPOAYKIIUU,
KPUTHYECKU aHATN3 ACWCTBYIOIINUX MPOU3BOJICTB.




TeXHUKO-2KOHOMHYECKAs
OLICHKA TEXHUYECKUX PELICHUN

Pa3pabotka TexHUKO-3KOHOMUYEeCcKoro obocHoBaHus (T30)
NpOeKTa OOBEKTOB TEIUIODHEPTCTUKH M TEIUIOTEXHUKU. €ro
OT/CJIbHBIX TEXHOJOTMYECKUX YCTAHOBOK U CHUCTEM. | E€XHUKO-
HSKOHOMHUYECKAs OLIEHKa MpOoeKTa. TeXHUKO-?KOHOMUYECKas
OLICHKAa HOBBIX TEXHUYECKUX pelieHud. Bo3MOXHOCTH
MPOBEJCHUS PEKOHCTPYKIIUU TPEINPUATUAS WIH PACIIUPCHUS
CTPOUTENICTBA B COOTBETCTBUM C IMOCJIEIHUMH JOCTHKECHUIMU
HayKM M TexHuUKU. Pazpaborka OusHec-mana. CocraB u
COJICpKaHUE Pa3JIe]IOB TEXHUKO-9KOHOMUYECKON OIICHKHU.
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CocraB pabouero npoekra

PaGounii npoexT u ero cocras.

CocraB IIPOEKTHOM U IpuaraeMou rpaduyeckoit
nokymeHntamuu. ['OCTel  1mo  odopmieHHI0  IPOEKTHOM
JOKYMEHTaI1H.

Cpoxu ucnogHeHus U TpeOOBaHUS K MPOEKTHON JOKYMEHTALIUU.
OuepeaHOCTh TPOEKTUPOBAHUS OOBEKTOB.

Pa3paboTka 3a1aHust Ha MPOEKTUPOBAHUE, IIPUIAraeMble K HEMY
JOKYMEHTHI.

CoBpemeHHbIE TEHJCHINU pa3BUTHSA 00BEKTOB
TETIJIOOHEPTETUKH u TEIJIOTEXHUKH, TOC, ADC,
Knaccudukanuss TeXHOJOTHYECKUX MPOIIECCOB B HHEPrETHKE.
CoBpemeHHblEe TpeOOBaHUS U BHIOOP TEXHOJOTUYECKOM CXEMBbI
MIPOEKTA.

ChIpbeBbIE PECYPCHI
MIPEANPUATHS U €T0
SHEPTOCHAOKEHUE

CroIpbeBast ¥ SHEpreTHdeckas 0a3bl NpeAnpUITUHIHEPTETHKY.
[MpuHIMIBL BBIOOpA CHIPhS M HCTOYHHKOB SHEprud. BrIOOp
reorpaMuecKoil  TOYKH  CTPOUTENILCTBA,  COTJIACOBAHUE
TUTOIIAJKH CTPOUTEIHCTBA C 3aMHTEPECOBAHHBIMY CTPYKTYPaMH,
pa3paboTka ¥ O0OOCHOBAaHHME ONTUMAJIbHBIX BAapHUAHTOB
pa3MeIIeHus] MPOMBIIUICHHBIX TEXHOJOTHUYECKHUX OOBEKTOB.
@dakTopbl, BIUSIONIME HAa BHIOOpP TUIOMAJKH, HOPMAaTHBHBIC
JOKYMEHTHI JUIsl BEIOOpA IUIOMIAIKH.




Pa3zpaboTka TexHONIOrHUYECKOI
qacTu HpOGKTa HpC}IHpI/IHTI/ISI
OO0ocHOBaHNE KAYE€CTBEHHEIX
MOKa3aTelIei TOTOBOMU
MIPOXYKITUH.

Ucxonnesle  maHHble  uis  pa3pabOTKH  MPOEKTa
npeanpustus.  CocraBneHHe  MaTepHalbHBIX  OalaHCOB
IIPOM3BOJICTBA U CXEMbI MaTe€pHaJIbHBIX MOTOKOB. Onpenesnenne
NOTPEOHOCTH  TPENNpHsITHS B peareHTax, aacopOeHTax,
KaTajau3aTopax, CkaToM Bo3ayXe M T.[. VlcXxoaHble AaHHBIE IS
IIPOEKTUPOBAHUS TEIIOAPHEPrETUUECKO I YCTaHOBKH:
TEXHOJIOIMYECKUN PErJIaMEHT, 3a/JaHUE U TEXHUUYECKUE YCIIOBUS
Ha [poeKTupoBaHue. [IpUHIUIBI TOCTPOEHUS TEXHOJIOTUYECKUX
CXEM  TEXHOJOTMYECKMX IpPOLIECCOB; OCHOBHBbIE  OJIOKU
TEXHOJOIMYECKOW  CXeMbl M  HUX  Ha3HauyeHue. OTallbl
pa3pabOTKU TEXHOJIOTHYECKON CXEMbI YCTAHOBKU: 0OOCHOBaHUE
BbIOOpa MeTOJa IPOU3BOJICTBA, ONpENEIICHUE IepeyHs
TEXHOJIOIMYECKUX omlepaluii M COCTABJICHUE BapUaHTOB
MPUHIUIIMATBHBIX TEXHOJOTUYECKUX CXEM. KomnonoBka
obopynoBanus. CocTaBieHHE 3aKa3HBIX crenuduxkanui Ha
000pyI0BaHKE. CrannapTHoe, HECTaHJapTHOE u
HECTaHJapTU3UpOBaHHOE  obopynoBanue.  Karamorm  u
CIOPaBOYHUKM JUIsl Toja0opa 0O0OpYAOBaHHUS XUMHUYECKUX
npou3BOJCTB. KOHCTPYKIIMOHHbBIE MaTepuaibl, HUCIOJb3yeMble
JUIS. U3TOTOBIIEHUS! 000pYOBaHMs, W MPUHLUIIBI UX BBIOOpA.

DKCEepreTUYeCKU  aHallu3 TEXHOJIOTMYECKOW  CXEMBI;
SHEPrOTEXHOJIOTUSI TPOIIECCOB.

O60cHOBaHME KaueCTBEHHBIX MOKa3aTesield TOTOBOW MPOIYKIIHH
C Y4YE€TOM pbIHOYHOW KOHBEKTYpPbI, COBPEMEHHBIX Hay4YHO-
TEXHUYECKUX JIOCTHIKEHUN U CHIPbEBOM 0a3bl
O60cHOBaHUE MOITHOCTH IMPOU3BO/ICTBA.
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O6ocHOBaHUE U BHIOOD
crioco0a MPOU3BOCTBA

O6ocHoBaHuE U BBIOOP crocoba MpoU3BOJCTBA. AmmapaTypHO-
TEXHOJIOrH4ecKoe 0(popMIIEHHE TUIOBBIX MpoleccoB. [Ipoiecchr
MOJATOTOBKU BOJBL. TEXHOJIOTMYECKHE MPHUHIMIBI Pa3padOTKH
HOBBIX M PEKOHCTPYKIIMH CYIIECTBYIOUINX TEXHOIOTHIA.
PannonanbHOEe MCHOIB30BAaHUE YHEPIHH. DHEProcOeperkeHue U
9HEProdPPeKTUBHOCTH MPOU3BOJICTBA.

PannonanbHoe  Hcmonb30BaHUE  OOOPYIOBaHUS, MPUHIUI
pa3pabOTKU IKOJIOTUYECKH O€30MaCHBIX TEXHOJIOTHUH.
[IpuHIMIBI pa3pabOTKH TEXHOJIOTHYECKUX CXEM.

OcHoBBI TEXHOJIOTUYECKUX
pac4y€ToB. MarepuanbHele U
TEeIUIOBbIE OATAHCHI.

Pacuersl MaTepualbHBIX U TEIJIOBBIX OalaHCOB YCTAHOBKH IO
cragusM. Pacd€r u BBIOOP TEXHOJOIMUYECKOTO 000PYIOBaHMS.
[IpoextupoBanue o6BsI3kM 00OPYAOBaHUS TPyOONPOBOAAMU U

CO31aHNe paboueii TEXHOJOTUYECKOU CXEMBI.
DHEpProTexXHOJIOTUH, UX OCOOEHHOCTH.
OCHOBBI  TEXHOJOTUYECKUX pacuéroB  amnmaparypel U

000py/I0BaHUS TEXHOJIOTHYECKHUX POLECcCOB (TpyOuarsie mevu,
TEMIOOOMEHHBIE ammaparbl, CKpyoOephl, KOTJIbI-yTUIN3ATOPHI,
cernapaTopbl, HACOCHI, KOMIIPECCOPHI | T.1I.).

Hcnonb3oBaHne BTOPUYHBIX SHEPTOPECYPCOB.




AnmaparypHoe opopmiieHUE
TCXHOJIOI'nn

Knaccudukamus o6opynoBanusi 00bEKTOB TEIJIOPHEPTETHUKU H
TETUIOTEXHHUKH.

Br160p ocHOBHOTO 1M BeromoratensHoro obopynoBanus TOC u
ADC 00BEKTOB TEMJIOIHEPTETUKH U TETIIOTEXHHUKH.

30HBl TEXHOJIOTHYECKOTO ¥ PEMOHTHOTO  OOCITY)KHBaHUS
TEXHOJIOTUYECKOTO 000PyI0BaHHS

[Mpunnunsl U TpeGOBaHUS K KOMIOHOBKE TEXHOJOTMYECKOTO
0o0OpyIOBaHHs B TIPOM3BOJCTBEHHBIX IIOMEIICHUSX W Ha
OTKPBITHIX IUIOLIAIKAX.
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CutyanmoHHBIN U
Tre€HEPAJIbHBIN IIJIaH
TIPePUSATHS

[puHuns MIPOEKTUPOBAHUS
Pasmemenne npennpusaTus.
CutyallMOHHBIH IIJIaH.
reHepaIbHOrO IJIaHa.
l'opuzoHTanpHas MIaHUPOBKA TEPPUTOPUU  MPEANPUSTHS.
WNHxeHepHble CeTM U TEXHOJOTHMYECKHE TPyOOIpPOBOJBI.
BeprukanbHas mianupoBka. BogooTBo ¢ momaaky.
TpaHcropTHble cucTeMmbl mOpeanpuarusa. Pasmelnienue cucrem
MOXKapHOM 0e30MacHOCTH TEXHOJOTMYeCcKoM ycTaHoBKH. Posa
BETPOB U 30HUPOBAHUE TEPPUTOPUH.

[IpuHIMIBI pa3MelIeHrs OCHOBHBIX U BCIIOMOTATENIbHBIX 1I€XO0B,
YCTaHOBOK, YHEPrOX035HCTBa, TPAHCIIOPTHBIX 1I€X0B, CKIAJCKHX
MOMEIIEHUHN U IPYTUX CIIY’KO Ha TEPPUTOPHUH MIPEATPUSITHSL.
3acTpoilka TEpPpUTOPUM Ha TE€HEpPaTbHOM IUIaHe. Bompocsl
OXpaHbl TpyJa M AKOJOTMH IPU COCTABIEHUU TI'C€HEPAIBLHOTO
IUIaHa.

reHCpaIbHOI O IJ1a”Ha.

ITpuHIMITBL IIPOEKTUPOBAHMS

11

KoHTposbHO-U3MepUTEIIEHBIC
MPUOOPHI M aBTOMATHUKA

[IpoektupoBanue nexa KUII u aBTomatuku. Pons KUII u A B
TEXHOJIOTHYECKOH cxeMme MPOU3BOJCTBA. CpencrtBa
ob6ecnieuenust KoHTposts 3a KUIT u A.

3
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[IpoexTnpoBaHne HHKEHEPHO-
TEXHUUYECKUX CETEH U
TPaHCIIOPTHBIX
KOMMYHUKaLUU.

[TpuHIUIBL IIPOEKTHUPOBAHUS IIPOU3BO/ICTBEHHBIX
KOMMYHMKaLUN u MH)KEHEPHO-TEXHUYECKUX cere.
CoBMellieHHast TPOKIAIKa MHKEHEPHO-TEXHUUECKUX CeTEH.
TpaHcnopTHBIE CpeAcTBa 1 KOMMYHUKAIIMM HA TPEANPUATHUSAX.
[IpoexTupoBaHue €AMHBIX TPAHCIOPTHBIX MMOTOKOB BHELIHE- U
BHYTPU3aBOJICKOTO TPAHCIOPTA.
XapaKkTepUCTUKU  JKEJIE3HOIOPOXKHOTO,
TpyOOIPOBOJIHOTO, KOHBEWEPHOTO
THEBMOTPAHCIOPTA.

[IpuHUIMOBI  TPOEKTHPOBAHUSA  TPAHCHOPTHBIX
pa3MelIeHNE Ha TEHEPAJIBHOM IUIaHE TIPEAIPUATHS.

aBTOMOOUIILHOTO,
TpaHcmopTa u

IyTeu, uX
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CrpoutenbHas 4aCTh IPOEKTa

OCHOBHBIE XapaKTEPUCTHUKU CTPOUTENLHBIX MAaTepHajoB U
TpeOoBaHMs K HUAM. |IpHHIMOBI  TPOEKTUPOBAHUS |
KJIacCH(UKAIUS  MPOMBINUICHHBIX  31aHui. OCOOCHHOCTH
POEKTHUPOBAHHUS M CTPOUTEIHCTBA YCTAHOBOK.

[TonaTHsa 0 mponere, mare U ceTke KoJIOHH. [IpuBs3ka KOJIOHH
U CTEH K pa30MBOYHBIM OCSIM.

OObEMHO-TVIAaHUPOBOYHBIE U KOHCTPYKTHUBHBIE  pEIICHUS
POMBIIIJICHHBIX 3JJaHUH.

Tumnoselie pa3mepsl 31aHUN TABUJIBOHHOTO THUIIA.

TpeboBaHus MO0 MPOEKTUPOBAHUIO OTOIICHUS W BEHTHIISAIHH.
TexXHUKO-IKOHOMHYECKAs OI[EHKA MMPOMBIIUICHHBIX 3aHHUH.

14

Peanu3zanus npoekTos.

CrpoutenscTBo npeanpusaTus. Ouepeay CTpoUTeIbCTBaA.
Hupexuns CTPOSILIErocs NPEAIPUATHSL. IToaroroBka
oOcioyXuBaloLIero mnepcoHana uexa. Ilpuemka rotoBoro
00beKTa, TMyCKO-HATAMO4YHBIE paldoOThl, caadya OOBEKTa B
JKCIUTyaTaIHIo.

OcBoeHune NpOEeKTHBIX MOLIHOCTEN, aBTOPCKUN HaA30p. 3ajauu
U CPOK JIEMCTBHUS aBTOPCKOTO HAA30pa.

15

DHeprooOecneyeHne
TPEIIPUSTHSL.

TemocHaOxenune. OCHOBHBIE MOTPEOUTENN TEIJIOBON SHEPTHH.
[Tapamerpsl  TemnoHocuteneil. IIpoekTupoBaHME TEIIOBBIX
cereii. COOp, OYMCTKA W BO3BPAT KOHJEHCATa BOJISHOTO Iapa.
OCHOBHBIE MCTOYHHMKH BTOPUYHBIX SHEPTeTUYECKHX PECypCoOB
OpEeNIpUITHS. DHEPrOTEXHOJIOIHUECKHUE CXEMBI.
OnekrpocHabxeHue. OCHOBHBIC TTOTPEOUTETH IEKTPOIHEPTHUH.
Kareropum Hané&xHOCTH  dJIeKTpocHaOXkeHUsA.  McTouHukH
anekrpocHaOxeHus.  CuUcTeMbl  NHUTAaHUS  MPEANPHUSITUS
ANIEKTPUYECKOH 3Hepruen. TpaHchopMaTopHbIC MOJICTAHIIUN U
pacnpenenuTenbHbIe yCTpOMCTBA. Cunosoe
3NeKTpooOOpyIOBaHUE. DJIEKTPUUYECKHE CETU. DJIEKTPUUYECKOE
OCBEIlIEHUE. Bogocnabxenue. [IpousBocTBEHHOE,
XO3SIICTBEHHO-TTUTHEBOE u POTUBOIOXKAPHOE
BojonoTpednenne. MCTOYHMKM W cUCTEMBbl BOJOCHAOXKEHUS
npennpusitus. O60poTHOE BOJOCHAOKEHHE.

3
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OxpaHa okpyKarouen
IIPUPOJHON CPEbl

OxpaHa OKpyXaroleid NpUPOJHOM Cpedbl OT 3arps3HEeHus
BpEeIHBIMU BbIOpOCaMM MpeanpusaTHs. VCTOYHMKH BpEIHBIX
BBIOPOCOB B aTMOCdepy: pe3epByapbl, 00bEKThl KaHAIN3ALUU U
OUHCTKH CTOYHBIX BOJ, Yy3Jbl OOOPOTHOIO BOJOCHAOXKEHMS,
CJIMBO-HAJIVBHBIE KEJIE3HOJOPOIKHBIE ACTaKabl,
TEXHOJIOTUYECKUE YCTAaHOBKH, (paKelbHble U JIBIMOBBIE TPYOBI.
[IpoexkTHble  pemieHuss 1O  YMEHBIICHHUIO  3arpsA3HEHHUS
atMocgepbl. CTouHbIE BOJBI, MCTOYHUKH HUX OOpazoBaHHS,
XapaKTepUCTHKA, CUCTeMbl KaHanu3anuu. CrocoObl OYUCTKH
CTOYHBIX BOJI.




IIpuéM m XpaHeHHe CbIpbsA. XpaHEHHE M OTIpy3Ka TOBAPHOU
npoaykiuu.  CHaOXeHuWe  peareHTaMu,  KaTalu3aTOpaMH,
agcopbeHTamMu, cMa30uHbIMH Maciamu. CHaOXKEeHHE CKAThIM
BO3JyXOM, a30TOM, KHCIOpOJOM, BoxOpoAoM. akenbHOE
xo3siicTB0. Cucrema CHaOXEHHMS Ta30M, OJIIEKTPOIHEPTHUEH.
JlaGopaTopHblii KOHTpPOJb MPOU3BOACTBA. lIpoekTupoBanue
[IEHTPAIBHOU 3aBOJICKOM 1ab0paToOpHu, IEXOBBIX JTA0OPATOPHIA.
TexHonoruueckue TPYOOTIPOBOIBL. AmnmnaparypHoe
oopMmIIeHHE CTaauii mpHueMa, XpaHEHHS, JIO3UPOBKU U
TPAHCIIOPTUPOBKHU ChIPbS; aHAJIU3 U CUHTE3 TEXHOJOTHYECKUX
CX€M; SKOHOMMUYECKHUE KPUTEPUHU ONTHMHU3ALUY IPOU3BOJICTBA.

[IpoexTupoBanre 0OHEKTOB
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00I11€3aBOICKOTO XO3SICTBA.

CAIIP. [Ipomuecc mpoeKTUPOBAHUS KaK 00OBEKT aBTOMAaTH3aIHH.
CucremMbl aBTOMAaTU3UPOBAHHOTO IMPOCKTUPOBAHMS. ITaIlbl
(ypoBHM) aBTOMATH3AIMH MPOEKTUPOBaHUS. DYHKIIMOHATBHAS
ctpykrypa u coctaB CAIIP. TexHosoruueckoe u
0OLIENH)KEHEPHOE POEKTUPOBaHe. MakeTupoBaHue U
MamrHHas rpaduka. Cpeactsa obecrieueHus HOpMaJlbHOTO
¢yukunonuposanust CAIIP.

Metononorus ABTOMATU3UPOBAHHOTO MIPOEKTUPOBAHHUS.
[IpoexTupoBanne Kak OOBEKT aBTOMaTH3alMH. [IpUHIHATIBI
CUCTEMHOCTH, MIPEEMCTBEHHOCTH, CTaHJapTHU3alud |
aBTOMAaTHU3allMM — METOJI0JIOTUYECKasi OCHOBA aBTOMATH3aI[UH
npotiecca npoexkTupoBanus. CUCTEMHBIN MOJXOJ — OCHOBA JJIst
CO3JIaHUs MOJIENIe M3ydyaeMbIX OOBEKTOB W mpolieccoB. JIBe
[JIaBHBIE TIPOLIETYyphl B COCTaBE MpoIllecca MPOEKTUPOBAHUS:
aHaJIU3 U CUHTE3 O0BEKTA.

Mectro CAIIP TII B aBTOMaTU3UPOBAHHOW CHUCTEME
TEXHOJIOTMYECKONW TMOArOTOBKU MpPOU3BOJCTBA. KoMrekcHas
apTomMaTu3anus npousBoiactBa. Mecro CAIIP TII B
aBTOMATU3UPOBAHHOM CHCTEME TEXHOJOTHYECKOW MOATOTOBKH

OCHOBBI aBTOMAaTH3aINU
18 | mpoekTupoBaHus
TEXHOJIOTHYCCKUX MPOIIECCOB.

MIPOU3BO/ICTBA. Wuterpamus psana CHCTEM:
ABTOMAaTHU3UPOBAHHOM CHCTEMbl HAYYHBIX HCCIEIOBAHUM,
CHUCTEMBI ABTOMATU3UPOBAHHOTO MIPOCKTUPOBAHUS,

ABTOMATU3UPOBAHHOM CHCTEMBI TEXHOJIOIMUECKON MOATOTOBKH
MPOU3BOJICTB, AaBTOMATHU3UPOBAHHON CHUCTEMBI YIPaBJICHUS
OPEIIPUITHEM. OcHoBHbIE MIPUHLIUIIBI OpraHu3anuu
B3aMMO/ICIICTBUS aBTOMAaTU3UPOBAHHBIX CUCTEM.

OcHOBHBIE HAMpaBJICHUS aBTOMATH3AIMH MPOEKTUPOBAHUS
TEXHOJIOTMYECKUX IPOIECCOB: JIEAYKTUBHOE (HCIOIb30BaAHHE
YHU(QHUIIMPOBAHHBIX  TEXHOJOTHYECKHX  IPOIECCOB) u
UHAYKTUBHOE (CHHTE3 HWHAMBHIYaJbHOTO TEXHOJOTHYECKOTO
nporecca). OOmacTd  MpUMEHEHHs, [pEeuMyllecTBa U
HEJIOCTaTKU Ka)XXJ0T0 HalpaBJICHUSI.

JIeKIIMOHHbIE 3aHATHA IMPOBOIATCA B (l)opMe JIEKIUH ¢ UCHOJIb30BaHUEM ACMOHCTPAIUOHHBIX CJ'IEIfI,Z[OB,
Hpe'&eHTaHI/Iﬁ U BHUACOPOJIMKOB, TIPHUMCHAIOTCA I/IH(l)OpMaI_II/IOHHI)Ie TCXHOJIOTHUH. HpOBOI[I/ITCSI
ACMOHCTpaluAa KOHCTPYKHI/Iﬁ OJICMCHTOB CHUCTEM, CXCM. HepequL ACMOHCTpUPYEMOTO MaTepuajlia U
caMHu Martepualibl MpPCACTABJICHBI B ®OCax. Hpe,I[YCManI/IBaeTCH CaMOCTOATCIIbHOC BBIIIOJIHCHHUEC
OTACIBHBIX I/IJIJ'IIOCTpaI_[I/Iﬁ B pa3ZIaTOYHOM MaTcpuajic.

5.3. JlabopaTopHBIif MPaKTHKYM (HE MPEIYCMOTPEH)
5.4. IlpakTuyeckue (CeMUHAPCKHUE) 3aHATHA

Tab6auna 4




HaunumenoBanue
pa3jaesia JUCUMILIMHBI

Coaep:xkanue pasgesa

Beenenue. [IpaBoBbie
OCHOBBI
MPOEKTUPOBAHUS.

Opranuzanus
MPOEKTHOTO JeTa.

OO6urre TpeGoBaHUs K MPOEKTaM IPOSKTHUPOBAHUS 00BEKTOB
TEIJIOPHEPTeTUKU U TEIIOTeXHUKU. OCHOBHBIC HOPMATHUBHBIC
MaTepHabl U IOKYMEHTbI, PErIIAMEHTUPYIOLINE TIPOCKTHBIC
pabotel Ha TOC 1 00BEKTaX SHEPreTUKU

CrpykTypa 1 (HYHKIHHU OTIETIOB MPOEKTHBIX HHCTUTYTOB.
HNHCTUTYT rI1aBHBIX MHXKEHEPOB MIPOEKTA, POJIb IIIABHOTO
MH)KEHEpa IPOEKTA.

HYKOHOMMYECKAs OLICHKA
TEXHUYECKUX PEIICHUN

[IpennpoexTHble 3anaHue Ha npoektupoBaHue. OG0CHOBaHUE HEOOXOIUMOCTH
paboThI. DTamsl IPOEKTHPOBaHUs (pa3paboTkn). TpeGoBaHUS K MPOEKTY
IIPOEKTUPOBAHUSL. (co3maBaeMol HAYYHO-TEXHUYECKOW MPOIYKIIMH)

TexHuxo-

Pa3zpaboTka TexHnko-s3koHOMUYECKOro 060ocHoBanus (TI0)
IMPOCKTA U €T0 OTACIIBHBIX TEXHOJIOTHYCCKNX YCTAHOBOK U CUCTEM.

ChIpbeBble pecypehl
MPEINPUSATHS H €TO0
SHEPTrOCHA0KEHUE

[IpuHnMnIs! BEIOOpPA CHIPES M UICTOYHUKOB SHEPruu. Bribop
reorpauueckoil TOUKH CTPOUTEIHCTBA, COTJIACOBAHUE IIJIOIA/IKH
CTPOUTENBCTBA C 3aMHTEPECOBAHHBIMU CTPYKTYpaMu

O6ocHOBaHUE U BHIOOD
crioco0a Mpou3BOJICTBA

[Ipouieccyl MOATOTOBKHU BOIBI.

PazpaboTka
TEXHOJOTMYECKON YacTH
MPOEKTa MPEATPHUATHS

HpI/IHI_II/IHI)I IMOCTPOCHUSA TEXHOJIOTHICCKUX CXEM
TEXHOJIOTHMYCCKUX MMPOLCCCOB; OCHOBHEIC (S ()
TEXHOJIOTHYSCKON CXEMBbl U HMX Ha3HaUYCHHE.

MarepuaiibHbie U
TEIUIOBbIE OAJaHCHI.

O6ocHoBaHue O06ocHOBaHUE KAaYECTBEHHBIX IMOKA3aTEIeH TOTOBOU MPOIYKIIUH C
Ka4yeCTBEHHBIX Y4€TOM PHIHOYHOW KOHBEKTYPhI, COBPEMEHHBIX HAYIHO-
MoKa3aTelield TOTOBOU TEXHUYECKUX JIOCTHKEHUN U CHIPbEBOM 0a3bl
MPOTYKIUH. O06ocHOBaHNE MOIIHOCTH ITPOU3BOJICTBA.
OCHOBEI
TEXHOJIOTHYSCKUX

N PacueTsl MaTepHaIBHBIX M TETUIOBBIX 0aJaHCOB YCTAHOBKH 10
pacy€ToB.

CTaausiaM, pacqéT n BI)I60p TECXHOJIOTHYCCKOI'O O60py,Z[OBaHI/I${

6. CamocTosiTesibHAasi PadoTa CTYJAEHTOB MO IMCUMUILINHE

6.1 Bonpochl AJ151 caMOCTOSITEIbHOIO H3YYeHHU S Taoauma 5
Ne
w/n TeMbl 1J1s1 CAMOCTOATEIbHOI0 H3YYeHHUS
1 OOuue TpeOoBaHMs K MPOEKTaM MPOEKTUPOBAHUS MpeInpusTuil sHepreTuku. OCHOBHbBIE
HOPMaTHBHBIE MaT€PHAJIbl U JTIOKYMEHTBI, PETIaMEeHTHPYIOIHE MPOEKTHbIE pabOThI
IIpoexTHble OpraHu3alMy B CUCTEME YUPEXKICHUN, BHIBl U CIELUAIM3ALUSA IPOEKTHBIX
2 | opranu3anuii B npoMbliiaeHHoCcTH. CTpyKTypa U (PYHKIIMM OT/EJIOB MPOEKTHBIX HHCTUTYTOB.
WHCTUTYT rIaBHBIX MHXEHEPOB MPOEKTA, POJIb TJIABHOTO MHKEHEPA ITPOEKTA.
HayuHo-uccnenoBarenbCkue H3bICKaHHUA 10 IPOEKTUPYEMBIM TEIUIOPHEPIETUYECKUM U
3 | TeIUVIOBBIM ycTaHOBKaM. Pa3paboTka 0a30BBIX MPOEKTOB MO Kaxa0i ycraHOBKE. OIBITHO-
KOHCTPYKTOpPCKUE paboThl. TexHuyeckas JOKYMEHTAIUs Ha YKa3aHHbIe paOoThI.
4 TexHuKo-dPKOHOMUYECKasi OIIEHKa IMpPOEKTa. TEeXHHKO-dDKOHOMHYECKas OILIEHKa HOBBIX
TEXHUYECKUX PEIIECHUN.
CoBpeMeHHbIe TeHACHINH pa3BUuTHs 00bekToB sHepretuku TOC u ADC. Knaccudukarms
5 | TexHONOrMYecKHX npoueccoB. CoBpeMeHHbIE TPeOOBaHUS U BEIOOP TEXHOJIOTMUECKOW CXEMBI
IIPOEKTA.




[TpuHIMTBI BBIOOpA CHIPBSI K ICTOYHUKOB 3HEpruu. Boibop reorpaduyeckoit TOUKH
CTPOUTENHCTBA, COIVIACOBAHUE MJIOIIAAKHA CTPOUTEIBCTBA C 3aMHTEPECOBAHHBIMU

6 | ctpykTypamu, pa3paboTka u 000CHOBaHHE ONTHUMAIBLHBIX BAPHAHTOB Pa3MEIICHUS
MMPOMBIINIJICHHBIX TCXHOJIOTUYCCKUX 00BEKTOB.

7 Omnpenenenre NOTPeOHOCTH MPEANPUSATHS B peareHTax, aJcopOoeHTax, KaTajau3aTopax,
C)KaTOM BO3/YX€, a30Te
Otansl pa3pabOTKH TEXHOJIOTHIECKOW CXEMBI YCTAHOBKH: 000CHOBaHME BEIOOpa METO1a

g | IPOM3BOJICTBA, ONPEIEICHHE NEPEHS TEXHONOTHIECKHX orepaiuil 1 cocTaBJIeHHUE
BAapUaHTOB MPUHIUIIHAIBHBIX TCXHOJIOTHYCCKHUX CXEM.
ParmonanbHOE HCIIONIB30BAaHME SHEPrud. OJHeprocOepekeHue M dHEprodh(HeKTHBHOCTH

9 | mpom3BoOCTBA.

10 TpaHcTOpTHBIE CHUCTEMBI TPEANPHATHSA. Pa3MelieHue cucTeM TMOXapHOW Oe30MacHOCTH
TEXHOJIOTMYECKOM YCTaHOBKH. PO3a BETPOB M 30HMPOBAHNE TEPPUTOPHH.
TpaHCHOpTHBIG Cp€acTBa U KOMMYHUKAINKU HA MPCANPUATHUAX.

11 | IlpoexTtupoBaHHWE €OUHBIX TPAHCIOPTHBIX IIOTOKOB BHEIIHE- M BHYTPHU3aBOACKOTO
TpaHCIIOPTA.

12 | OcHOBHBIE XapaKTEPUCTHKH CTPOUTEIHHBIX MAaTEPHAIIOB U TPEOOBAHUS K HUM.

6.2 Tembl pedpepaToB:

1. | IlpoexTHbBIE U KOHCTPYKTOPCKHE MOAPa3ACICHUS PEATPHUITHH.

2. | lenwm n 3a1aun mpOEKTHPOBAHNS TIPOMBIIIJICHHBIX MPEITPUSTHH.

3. | OGmue TpeOoBaHUS K MPOEKTaM MPOSKTUPOBAHUS OOBEKTOB YHEPTETUUECKHUX
NPEIPUITHI

4. | OcHOBHBIC HOPMATHBHBIE MAaTEPUAIIBI U JJOKYMEHTBI, PETJIAMEHTUPYIOIINE TIPOCKTHEIC
paboThl 0OBEKTOB TEIUIODHEPTETHKHU U TETIOTEXHUKH.

5. | CocraB mmpoekTa u pa3/ienbl MPoeKTa (HayIHO-TEXHIHUECKas! MPOIYKIIUs, TIepeIaBacMast
3aKa34HKYy).

6. | [lopsnok BEIOJIHEHUS, CAaYM U IPUEMKH MPOCKTHBIX paldoT.

7. | llopsinok peanu3anyu NpoeKTa (KMCIOJIb30BaHMsI PE3YJIbTATOB pa3padOTKH).

8. | [losicuurenpHas 3anucka. ['paduyeckue maTepuaibl. 3aka3HbIe BEJJOMOCTH H
cnenudukanuu.

9. | CmerHbIE TOKYMEHTHI. TEXHOJIOTHYECKOE MMPOCKTUPOBAHHE.

10. | IIpoekTHBIE OpraHU3AlUU B CUCTEME YUPEKICHHIA, BUIBI M CIICITUATN3AIUS IPOCKTHBIX
OpraHu3aIvii B MPOMBIILICHHOCTH

11. | IHCTUTYT IJIaBHBIX WHXKEHEPOB MPOEKTA, POJIh MIABHOTO WHXKEHEPA MPOCKTA.

12. | 3aka3zuuk, reHepaibHBIN TPOEKTUPOBIIUK, CYOIOAPSTUHUK - UX OOSI3aHHOCTH U
B3aMMOOTHOIIICHUSI.

13. | Dransl ¥ cTa MU NPOESKTUPOBAHMSL.

14. | IlpuHIUIBI TPOEKTUPOBAHMSI TPOMBIIIICHHBIX TPEANPUITHH.

15. | CeippeBas u sHepreTuueckas 6a3bl npeaAnpusITuil HedrenepepadboTKu.

16. | IlpuHiuns! BIOOPA CHIPbSI U ICTOUHUKOB SHEPTHH.

17. | BeiGop reorpaduyeckoif TOUKH CTPOUTEILCTBA, COTJIACOBAHUE IJIOIIAKU CTPOUTENILCTBA
TOC, 00bEKTOB TEMIOAHEPTreTHUKHI U TEINIOTEXHUKH, C 3aMHTEPECOBAHHBIMU CTPYKTYpPaMH,

18. | dakropsl, BIMAIONIME Ha BHIOOp IUIOMIAAKH, HOPMATHBHbBIE JOKYMEHTHI Ui BblOOpa
TUTOIIAIKH.

19. | CocraBneHue MaTepHaIbHbIX OAJTaHCOB MPOU3BOJCTBA U CXEMbl MaTEPHUATbHBIX TOTOKOB.

20. | IIpuHUIMOBI HOCTPOCHUS TEXHOJIOTHUECKUX CXEM TEXHOJIOTMYECKHUX MPOLIECCOB; OCHOBHbBIE
OJIOKM TEXHOJIOTHYECKOM CXeMbl M UX Ha3Ha4YeHHE.

21. | Oranbl pa3pabOTKH TEXHOJIOTUYECKOIM CXeMbl YCTAaHOBKH: 000CHOBAaHUE BHIOOPA METO1a

MPOU3BOJCTBA, OMPCACIICHUC NCPCUYHA TCXHOJIOTUICCKUX onepaunﬁ 1 COCTaBJICHUC




BapUaHTOB MPUHIUITHAIBHBIX TCXHOJIOTHYCCKHUX CXCM.

22. | CranmapTHOe, HECTAHAAPTHOE M HECTAHAAPTU3HUPOBAHHOE 000PYJOBAHHUE.

23. | DKcepreTHuecKuil aHajau3 TEXHOJOTHMUECKOW CXEeMbI, JHEProTEeXHOJIOTHS  IPOIIECCOB
HedTenepepabOTKH U OPraHUYECKOr0 CHHTE3a; TEPMOIKOHOMUYECKAs ONTUMH3AIUs B
OpPraHu4ecKOM CHHTE3€;

24. | O6ocHOBaHHE KAYECTBEHHBIX IMOKA3aTeJIeH TOTOBOM MPOJIYKIIUU C YI€TOM PHIHOYHOU
KOHBEKTYPBI, COBPEMEHHBIX HAYYHO-TEXHUYECKUX TOCTUKEHUH U CBIPhEBON 0a3bl

25. | AnmapatrypHO-TeXHOJIOTHYEeCKOe 0(hOpMIIEHHE TUTIOBBIX IIPOIIECCOB He(TenmepepadoTKu 1
He(PTEXHUMHUH.

26. | TexHONOTHYECKUE TPHHLIUIBI pa3pabOTKH HOBBIX M PEKOHCTPYKIHH CYIIECTBYIOUINX
TEXHOJIOTHIA.

27. | PanimoHanpHOE HCIOJB30BAaHUE DHEPrHH. DHEprocOepexeHne W 3HepProdpQeKTHBHOCTH
MIPOU3BOJICTBA.

28. | PanimoHanpHOE WCIIOJB30BaHWE OOOPYIOBAaHUS, WPHHIMII Pa3pabOTKA IKOJOTUUICCKH
0€30MaCHbBIX TEXHOJIOTHH.

29. | IIpuHIMTIBI pa3pabOTKH TEXHOJIOTHIECKUX CXEM.

30. | Pacuér u BEIOODP TEXHOJIOTHUECKOTO 000PYIOBAHHSI.

31. | OCHOBBI TEXHOJIOTHUYECKHX pacy€ToB ammapaTypbl ¥ 0OOpYIOBAaHHUS TEXHOJOTHYECKUX
nporeccoB  (TpyO4arbie TIe4M, TEIUIOOOMEHHbBIC ammaparbl, CKpyOOephl, KOTJIbI-
YTHIIM3ATOPBI, CeMapaTopbl, HACOCHI, KOMIIPECCOPHI U T.11.).

32. | 30HBI TEXHOJOTHYECKOTO U PEMOHTHOTO OOCITY)KUBAHHSI TEXHOJOTHIECKOTO 000PYIOBaHHS

33. | [Ipuatunel 1 TpeOOBaHMSA K KOMIIOHOBKE TEXHOJIOTHYECKOTO OOOpYIOBaHUS B
MTPOU3BOICTBEHHBIX TOMEMICHUSIX U HA OTKPBITHIX IJIONIA/IKAX.

34. | IlpuHIIMTIBI TPOSKTHPOBAHUS T€HEPAITLHOTO TUTaHA. Pa3meneHre npeampusiTHs.

35. | TpancnopTHBIE CUCTEMBI PEITPHUSITHSL.

36. | Pazmenienue cuctem nmoxxkapHoi 6€30MacCHOCTH TEXHOJOTHUYECKOW YCTAaHOBKH.

37. | 3acTpoiika TEppUTOPUHU HA TEHEPATHHOM TUTAHE.

38. | Bonpocsl oxpaHbl TpyJia ¥ 3KOJOTHUHU IPU COCTABICHUH MeHEepaIbHOTO IJIaHa.

39. | biaroyctpo#cTBO M 03eJIeHeHHE MPOMBINUICHHON mtomanku. OXpaHa IpeampusThs.

40. | mxeHepHbIe CETH M TEXHOJIOTHYECKUE TPYOOTIPOBOIBI.

41. | IlpoexkTupoBaHHE €OUHBIX TPAHCIOPTHBIX IIOTOKOB BHEIIHE- W BHYTPU3aBOJCKOTO
TpPaHCIIOPTA.

42. | XapakTepuCTUKI KEJIE3HOJOPOKHOTO, ABTOMOOMJILHOTO, TPyOOIIPOBOTHOTO,
KOHBEHMEpPHOIro TPaHCIOPTa U MTHEBMOTPAHCIOPTA.

43. | IlpyuHUOMIIBI TPOEKTHPOBAHMS TPAHCIOPTHBIX MyTeH, MX pa3MeElleHHE Ha T'eHEepaIbHOM
IJIaHe MPEANPUSTHUSL.

44, | TlpyuHIUIIBI TPOSKTUPOBAHUS U KJIaCCU(DUKALIMS TPOMBIIIIIICHHBIX 3/IaHUH.

45. | OcHOBHBIE XapaKTEPUCTUKU CTPOUTENIBHBIX MaTEpUaIOB U TPEOOBAHUS K HHUM.

46. | Oco0eHHOCTH TPOEKTUPOBAHUS M CTPOUTEIHCTBA OIMEPATOPHBIX HEPTETEXHOIOTUUYECKHUX
YCTaHOBOK.

47. | TpeboBaHusI IO MPOEKTUPOBAHUIO OTOTUICHUS U BEHTWIISIINU

48. | Ilpuemka rotoBoro 00beKTa, MycKo-HaIaJ04YHbIe pabOThI, cjaua 00BEKTa B IKCILTYaTalUIO.

49. | OcBoeHME NPOEKTHBIX MOUIHOCTEH, aBTOPCKUH Ham30p. 3aauyd U CpPOK JAEHCTBUS
aBTOPCKOTO Ha/30pa.

50. | OCHOBHBIE HCTOYHHUKH BTOPHUYHBIX SHEPI€TUUECKUX PECYPCOB MPEANIPUSITHUSI.

51. | DHeproTexHOJIOTHYECKUE CXEMBI.

52. | DnexrpocHabxeHue. OCHOBHBIC TOTPEOUTETH IIEKTPOIHEPTUH.

53. | Kareropuun Hai&KHOCTHU 3JeKTpOCHA0KEHUs. VICTOUHHMKH 3IIeKTPOCHA0KEHHUSI.

54. | CunoBoe 371eKTpoo6opyIoBaHue. DIEKTPUUECKHE CeTH. DIEKTPUUECKOE OCBEIIEHHE.

55. | Bogocnabxenue. [Ipon3BoacTBEHHOE, X035 CTBEHHO-TUTHEBOE M TPOTHBOIIOKAPHOE
BOZIONIOTpEOIICHHE.

56. | McToyHMKH U cHcTeMbl BoJOCcHaOkeHus npeanpusatis. O060poTHOE BOJOCHAOKEHHE.

57. | UcTtouHMKH BpeTHBIX BBIOPOCOB B aTMOc(hepy: pe3epByaphl, 00bEKThl KaHATU3AIUH U

OYUCTKHU CTOYHBIX BOJ, Y3JIbI 060pOTHOFO BOI[OCH&6)K€HI/I$I, CJIMBO-HaJIMBHBIC




KEJIE3HOIOPOKHBIE ICTAKa/Ibl, TEXHOJOTHYECKNE YCTAHOBKH, (haKeNbHbIE H THIMOBBIC
TPYOBI.

58. | Oxpana oxpyKaromiel IpupoIHON Cpesibl OT 3arpsi3HEHUST BPEIHBIMU BBIOpOCaMU
IIPENIPUATHSL.

59. | Crounsble BOJIbl, ICTOYHUKHU MX 00pa30BaHMs, XapaKTEPUCTHKA, CUCTEMbI KaHAJH3AIHH.

60. | CrtocoOBbI OYUCTKH CTOYHBIX BOJIL.

61. | I[Ipuém u XpaHeHHe CHIPbsl. XpaHEHHE U OTIPY3Ka TOBAPHOW MPOTYKIIHH.

62. | CHaOxeHHe BOAONOATOTOBKH NPEANPHUATHS peareHTaMu, KaTalu3aTopamMu, acopOeHTaMH,
CMa304YHbIMHU MacjlaMu.

63. | JlabopaTopHBIii KOHTPOJIb TPOU3BOCTBA. [IpOCKTHpPOBAHUE IEHTPAILHOM 3aBOICKOMH
1a00paTOpUH, IIEXOBBIX JIAOOpaTOPUI

64. | AnmaparypHoe oQopMIICHHE CTaIi IpUeMa, XpPaHEHUs, JO3UPOBKU U TPAHCIIOPTUPO BKU
CBIpBSl; aHAJIU3 U CUHTE3 TEXHOJIOTUYECKUX CXEM; SKOHOMUYECKHE KPUTEPUH ONITUMU3ALMU
IIPOU3BO/ICTBA

65. | CAIIP. Ilpouecc mpoeKTHpOBaHMs KaKk 0ObEKT aBTOMATH3AIIHH.

CucremMbpl aBTOMaTH3MPOBAHHOTO MPOEKTUPOBAHUS.

66. | Oransl (YypoBHHM) aBTOMATH3AIMK MPOESKTUPOBaHUs. DyHKIIMOHAIBHAS CTPYKTYpa U COCTaB
CAIIP.

67. | Mecto CAIIP TII B aBTOMaTU3UPOBAHHOM CHCTEME TEXHOJIOTHYECKOM MOATOTOBKH
npou3BoJicTBa. KommiekcHas aBToMaTtu3alysi Ipou3BOJICTBA.

68. | OCHOBHBIC HaNpPaBJICHUS ABTOMATHU3AINHU MPOCKTUPOBAHMS TEXHOJOTUIECKUX MTPOIIECCOB!
JeTyKTUBHOE (HUCI0JIb30BaAHNE YHU(DPUIIMPOBAHHBIX TEXHOJIOTHUYECKUX MPOIECCOB) U
WHJYKTUBHOE (CUHTE3 WHINBUYAJIbHOTO TEXHOJOTHUYECKOTO MpoIiecca).

69. | OCHOBHBIC IPUHITUITHI OPTaHU3AINY B3aUMOJICHCTBUSI aBTOMATH3HPOBAHHBIX CHCTEM.

70. | OGnacTn mpUMEHEHUs, MPEUMYIIECTBA U HEJOCTATKU KaKJIOTO HAIIPaBJICHUSI.

6.3. YueOHO-MeTOAMYECKOE U HH(POPMAIIMOHHOE 00ecriedeHue

Jluteparypa:

a) OCHOBHAaf JIUTepaTrypa

JIyoxoB B.U. [IpoekTupoBanue, CTpOUTEILCTBO M MOHTaX o0opymoBanus TOC [ DI1eKTpOHHBII
pecypc]: yaebnoe nocobue/ JIyoxkos B.U., HopuukoB C.B.— DieKTpoH. TEKCTOBbIE JaHHBIC.—
Caparos: Aii [Tu Ap Meaua, 2019.— 295 ¢.— Pexxum gocryma:
http://www.iprbookshop.ru/82565.html.— DBC «IPRbooks»

[InemmuBueB A.A. [IpoekTrpoBaHuE U CTPOUTEIBCTBO 3/1aHUM U COOPYKEHUM [ DNEKTPOHHBIN
pecypc]: yaeonoe nocobue st CITO/ [TnemmuBiieB A.A.— DJIEKTPOH. TEKCTOBBIC JTaHHBIC.—
Caparog: IIpodo6paszoBanue, Aii [ITu Ap Menua, 2020.— 364 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/89245.html.— 5BC «IPRbooks»

Kpacnomiékos 10.B. OcHOBBI NpOEKTUPOBAHUSI KOHCTPYKIUHI 3JaHUM U COOPYKEHUM
[DnexkTpoHHBIH pecypc]: yueOHoe nmocodue/ Kpacnomeékos F0.B., 3anonesa M.JO.— DnexTpoH.
TeKkcToBbIe NaHHble.— MockBa: Mudpa-Unxenepus, 2019.— 316 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/86571.html.— 5BC «IPRbooks»

CuntokoBa T.B. IIpoekTupoBaHue 31eKTpOyCTaHOBOK [ DIIEKTPOHHBIHN pecypc]: yuebHoe nocodue/
CuntokoBa T.B., Jlenun I[1.H.— DnexTpoH. TekcTOBbIE JaHHBIE.— Jlumnenk: Jlunenkuit
rocyJIapcTBeHHbIN Texuuueckuit ynusepcuter, 9bC ACB, 2018.— 86 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/88805.html.— 3B5C «IPRbooks»

0) AOMOJIHUTEIbHAsA JINTEpaTypa




1. | VBanoB B.H. [IpuMeHeHrne KOMIBbIOTEPHBIX TEXHOJIOTUN MTPU MPOESKTUPOBAHUU IEKTPUUECKUX
cxeM [DnexTpoHHbIH pecypc]/ UBanoB B.H.— DnexrpoHn. TekcroBbie fanHbie.— Mocksa: COJIOH-
ITpecc, 2019.— 226 ¢.— Pexum goctyna: http://www.iprbookshop.ru/90348.html.— 2bC
«IPRbooks»

2. | Kpacnomgékos FO.B. OcHOBBI TPOEKTHPOBaHUS KOHCTPYKIMH 31aHUI U COOPYKEHUN
[DnexkTpoHHEIH pecypc]: yaeOHOoe mocodue/ Kpacnomeékos F0.B., 3anonesa M.JO.— DnekTpoH.
TekcToBbIe NaHHble.— MockBa: Undpa-Umxenepus, 2019.— 316 ¢.— Pexxum pocryma:
http://www.iprbookshop.ru/86571.html.— 5BC «IPRbooks»

7. OneHO4YHBbIE CpeacTBA

7.1. Bonpockl K NepBOii pYOEKHOM aTTeCTAIINN

[TpaBoBbIE OCHOBBI MPOCKTHPOBAHUSI.

Opranuzanys NpoeKTHOro Jiena.

[TpoekTHBIE M KOHCTPYKTOPCKUE TIOPA3ICICHUS TPEIPHUSTHIA.

e m 3a1a4m MPOEKTUPOBAHMUS IPOMBIIUICHHBIX MPENTPUITHH.

O6mre TpeGOBaHMS K TPOEKTaM IPOCKTUPOBAaHHS OOBEKTOB TEIJIODHEPTeTUKH U
TETJIOTEXHUKHU.

6. | OcHOBHbIE HOpPMAaTHBHBIE MaTepUaNbl W JOKYMEHTHI, PETJIAMEHTHPYIOIIHE TPOCKTHHIE
pabotsl Ha TOC.

7. | CoctaB mpoeKTa W pas3zenbl HMpoeKTa (HaydHO-TEXHHYECKas MPOAYKIHS, INepeaaBaeMast
3aKa34HKY).

[TopsitoK BHIIOJTHEHUS, CAAYN M TPUEMKH MPOEKTHBIX PadoT.

9. | [lopsgok peanuzaruu mpoekTa (MCIOIb30BaHUS PE3YJIBTATOB pa3pabOTKN).

10. | IlosichutenvHass 3amucka. ['paduueckwe MaTepwaibl. 3aKa3Hble BEIOMOCTH U
cnenuduKanum.

11. | CmerHbIe JOKYMEHTHI. TeXHOJIOTHYECKOE MPOSKTHPOBAHHUE.

12. | Mecto u poib TEXHOJOTHYECKOTO MPOCKTUPOBAHUS. AJITOPUTM TEXHOJIOTHYECKOTO
POEKTHPOBAHUSI.

13. | [IpoekTHBIE OPraHU3aLMK B CHCTEME YUPEKICHUH, BU/IBI M CIICHUATN3AINS IIPOSKTHBIX
OpraHHU3alui B IPOMBIIIJICHHOCTH

14. | CrpykTypa v QyHKIMH OTJIEIOB MPOCKTHBIX HHCTUTYTOB.

15. | UHCTUTYT IrI1aBHBIX HHKXEHEPOB MPOEKTA, POJIb INIABHOTO HHKEHEPA MPOEKTA.

16. | 3aka3uuk, TeHEpaJbHBIH MNPOEKTUPOBLIUK, CYONOAPSAYMK - UX OOA3aHHOCTU U
B3aMMOOTHOILICHHSI.

17. | Dransl ¥ cTaAuy IPOEKTUPOBAHMUSL.

18. | [IpuHIMIIEI POEKTUPOBAHUS TPOMBIIUICHHBIX NPEIIPUSITHH.

19. | Oramel  npoexkrtupoBanus TOC OOBEKTOB TEIUIOPHEPTETHKH W TEIUIOTCXHHUKH.
IIpennpoexTHas mpopaboTKa.

20. | O6ocHOBaHHE HEOOXOJMMOCTH MpOeKTUpoBaHUs (pa3pabotku). Llenmu wu  3amaum
IPOEKTUPOBaHU (pa3paboTKN).

21. | TpeboBaHus K NpOEKTY (co3/1aBaeMOi HayYHO-TEXHUYECKOH MPOAYKIIH).

22. | Hay4HO-HCCIIEIOBATENbCKUE HM3bICKAHMS MO TPOEKTHPYEMBIM YCTAHOBKaM OOBEKTaM
TEIUIOOHEPIreTUKU U TEIUIOTEXHUKH.

23. | PazpaboTka 0a30BbIX npoekToB o TOC

24. | OnbITHO-KOHCTPYKTOPCKUE paboTHI.

25. | MapkeTHHIOBbI€ U TAaTEHTHO-UH(POPMALMOHHBIE UCCIIeI0OBaHMs B cucTeMe Internet, ananus
TpeOOBaHUI MOTpeOUTeNs K TOTOBOW NPOAYKIMH, KPUTUYECKMH aHAU3 JEeHCTBYIOLINX
IPOU3BOJICTB.
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26.

Pa3paboTtka Texauko-3koHOMIYecKoTo o0ocHoBauus (TD0) mpoekra TOC u ero
OTJICTTHHBIX TEXHOJOTUYECKIX YCTAHOBOK M CHCTEM.

27. | TeXHMKO-IKOHOMHYECKAs OI[EHKA MPOEKTa.

28. | TexHNKO-3KOHOMHUYECKAs OI[CHKA HOBBIX TEXHUYECKUX PEIICHUN.
CocTtaB IpOEKTHOH M MpusIaraeMoi rpaguuecKoi JOKyMEHTAIHH.

29. | PazpaboTka 3a1anust Ha MPOEKTHPOBAHKE, IPUJIaraéMble K HEMY JIOKYMEHTHI.

30. | CoBpemennsbie TeHaeHIn pa3Butus, TOC, ADC 00beKTOB TEIUIOPHEPTCTUKH U
TETUIOTEXHHKH.

31. | Ycaosus Beioopa cxembl TOC, ADC 00bEKTOB TEIUIOPHEPTETHUKHU U TETNIOTEXHUKH

32. | T'OCTp1 o ohopMIIEHHIO TPOSKTHOW JOKYMEHTAIIHH.

33. | CeipreBas u dHEpreTryecKas 0a3pl MPEANPHUATHIA HedTenepepaboTKH.

34. | IlpuHumel BEIOOPA CHIPhSI K UCTOYHUKOB SHEPTHH.

35. | Beibop reorpaduueckoit TOUKH CTPOUTEIHCTBA, COTIIACOBAHUE TIIOMIAIKA CTPOUTETHCTBA
00BEKTOB TEIJIOPHEPTETUKHU M TEIUIOTEXHUKH C 3aMHTEPECOBAHHBIMH CTPYKTYPaMH,

36. | PazpaboTka n 000CHOBaHWE ONTHMAJIBHBIX BAPUAHTOB Pa3MEIICHHS IPOMBIIIJICHHBIX
TEXHOJIOTHIECKUX OOBEKTOB.

37. | ®axTOphl, BIMAIONIME HAa BHIOOpP IJIONIAJKH, HOPMAaTHUBHBIE IOKYMEHTHI UIS BBIOOpA
TUTOMIA]TKH.

38. | Ucxonuble qanHbIe 1 pa3pabOTKH MPOEKTA MPEIPUSTHSI.

39. | CocraBneHne MaTepHaIbHBIX OAJTAHCOB MPOM3BOJICTBA U CXEMBI MATEPHAIHHBIX TOTOKOB.

40. | OmpeneneHre MOTPEOHOCTH MPEATIPUITHS B peareHTax, aacopOeHTax, KaTaln3aTopax,
C)KaToOM BO3/yXe, a30Te, KUCIOPOJE, BOJAOPOJIE.

41. | UcxomHble JaHHBIE TS IPOSKTHPOBAHUS XUMHUKO-TEXHOJIOTUIECKON YCTAaHOBKH:
TEXHOJIOTHYECKUH PEriIaMeHT, 3a/laHie W TEXHHUECKHE YCIIOBHsI Ha IIPOCKTHPOBAHHE.

42. | IlpyuHUIHUIIBI TOCTPOEHUS TEXHOJOTHYECKHX CXEM TEXHOJIOIMUECKUX MPOIIECCOB; OCHOBHBIE
OJIOKM TEXHOJIOTUYECKOM CXeMbl U UX Ha3HAUYCHHE.

43. | DTansl pa3pabOTKH TEXHOJOTUYECKON CXEMbl YCTAaHOBKH: 000CHOBaHKE BBIOOpA METO A
MIPOU3BOJICTBA, OMpE/ENIEHNE EPEeYHs TEXHOJOTHYECKUX OIepallfii U coCTaBlIeHUE
BAPUAHTOB MPUHIMITHAIBHBIX TEXHOJOTHYECKHX CXEM.

44, | KomnonoBka o6opynoBanus. COCTaBIICHHE 3aKa3HBIX crieluduKanuii Ha 000pyaoBaHuUE.

45. | CrapgapTHOe, HECTaHIAPTHOE M HECTAaHAAPTU3UPOBAHHOE 000PYIOBaHHE.

46. | Katanoru u cnpaBOYHUKH JJIsl 10100pa 000PpYAOBaHHSI XUMHUYECKUX POU3BOJICTB.

47. | KoHCTpYKIIMOHHBIE MaTepHallbl, WCIOJIb3yeMbI€ Ui W3TOTOBICHHUS OO0OpYIAOBaHUS, U
MIPUHIIMIIBI KX BbIOOpA.

48. | DkcepreTHUecKuil aHAIN3 TEXHOJIOTHUYECKOW CXEMBI.

49.

50. | O6ocHOBaHME KaYECTBEHHBIX MMOKa3aTeNeii TOTOBOI MPOAYKIIUU C YU€TOM PHIHOYHOU
KOHBEKTYPhI, COBPEMEHHBIX HAYYHO-TEXHUYECKUX TOCTHXKEHUHN U CHIPHEBON 0a3bl

51. | OGocHOBaHKE MOIIIHOCTH ITPOU3BOICTRA.

52. | O6ocHOBaHME U BBIOOP CrIOCOOA MPOU3BOJICTBA.

53. | AnmapatypHo-TexHojoruieckoe opopmiienue TunoBbix nporeccoB TOC, ADC 06beKToB
TEIUIOPHEPTETUKH U TeTUIOTEXHUKH

54. | Ilpoueccol noarotoBku Boast Ha TOC, ADC 00bekTax TEIIOIHEPTETUKY U TETIOTEXHUKU
K nepepaboTKe.

55. | TexHonmoruyeckue NPUHIUNBI Pa3paOOTKH HOBBIX M PEKOHCTPYKIIMH CYIIECTBYIOIINX
TEXHOJIOTUH.

56. | PanpoHanbHOE HCHOJIB30BAHME 3HEPrUU. DHeprocOepexeHue M 3Hepro’PpQeKTHBHOCTD
MIPOU3BOJICTBA.

57. | PaimoHanbHOE HCIOJIB30BAaHME O00OPYIOBaHMSA, MNPUHLUN pa3pabOTKH 3KOJIOTUYECKH
0€30IaCHBIX TEXHOJOTHH.

58. | IlpuHuuns! pa3paboTKH TEXHOJIOTHUYECKUX CXEM.

59. | PacueTsl MaTepHalbHBIX M TETJIOBBIX 0ATaHCOB YCTAHOBKH IO CTAIHSIM;

60. | Pacuér u BBIOOp TEXHOJIOTUYECKOTO 00OPYIOBAHMUSI.

61. | IIpoexTupoBaHue 00BsA3KH 00OPYAOBaHUS TPYOOIIPOBOAAMU U CO3/1aHUE paboueit




TEXHOJIOTHYECKOW CXEMBI.

62. | DHEeproTexHOJIOTUH, UX OCOOCHHOCTH.

63. | OCHOBBI TEXHOJIOTHYECKUX PACYETOB KOMIIPECCOPOB.

64. | OCHOBBI TEXHOJIOTHYECKUX PACYETOB TPYOUATHIX MEUECH.

65. | OCHOBBI TEXHOJIOTHYECKUX PACUYETOB TEIJIOOOMEHHBIX alIaparoB.

66. | OCHOBBI TEXHOJOTHUYECKUX PACYETOB KOTIOB-YTUIN3ATOPOB.

67. | OCHOBBI TEXHOJIOTHYECKUX PACYETOB CKPyOOEpPOB, CEIapaTopoB.

68. | OCHOBBI TEXHOJIOTHYECKUX PACYETOB HACOCOB,

69. | Mcmonp30BaHUE BTOPUYHBIX JHEPTOPECYPCOB.

70. | Kmaccudukamms o6opynoanus TOC, ADC, 00bEKTOB TEIIOIHEPTCTUKH U TETUIOTCXHUKH.
71. | 30HBI TEXHOJOTHYECKOTO U PEMOHTHOTO OOCITYKUBAHHSI TEXHOJOTHIECKOTO 000PYI0BAHUS
72. | [lpuntnunsel u  TpeOOBaHHMA K KOMIIOHOBKE TEXHOJOTHYECKOTO OOOpYIOBaHHUS B
MTPOU3BO/ICTBEHHBIX TOMEIICHUSIX U Ha OTKPBITHIX IJIONIAIKAX.

KAPTOUYKA Ne (nepBas pyOe)xHass arTecTanys)

1. [IpaBoBBIE OCHOBBI TPOCKTHUPOBAHMSI.

2. O6mme TpeboBanus k mpoektam mnpoektupoBanus TOC, ADC 0OBEKTOB TEIIODHEPTETHKH U
TETUTOTEXHUKH.

3. HayuHo-nccienoBaTeibcKue H3BICKAHUS 110 TIPOSKTUPYEMBIM TEIJIOOHEPTEeTHISCKUM YCTAHOBKAM.

4. dakTopsbl, BAUSIONINE HA BEIOOP TUIOIAAKH, HOPMAaTHBHBIC JOKYMEHTHI JIsl BRIOOpA TUIOTIIAIKH.

7.2. Bonpockl KO BTOPOii py0e:KHOI aTTecTallnn

[TpuHIMIBI TPOEKTUPOBAHNUS T€HEPAILHOTO TU1aHa. PasMeneHne npeanpusiTus.
CutyanmoHHbId 11ad. [[puHIMIB TPOEKTUPOBAHMS T€HEPAIBHOTO JIaHA.
['opu3oHTaNbHAs MJIAHUPOBKA TEPPUTOPHUH NPEATIPUSITHUS.

WHxeHepHble CeTH U TEXHOJOTHYECKHE TPYOOIPOBOIbI.

BepTtukanbHas miuanupoBka. BogooTBo 1 ¢ miomaaky.

TpaHcriopTHBIE CUCTEMBI TPEANTPHUSTHSL.

Pa3menienue cucreM nmokapHoii 6€30MacHOCTH TEXHOJIOTHYECKON YCTaHOBKHU.

Po3a BeTpoB 1 30HMPOBAHUE TEPPUTOPHH.

[TpuHIHIBI pa3MenieHus OCHOBHBIX u BCIIOMOT'aTeNbHBIX LIEXOB,
HedTenepepabaThIBAIOIINX  YCTAHOBOK,  JHEProXO3sfWCTBA,  TPAHCIOPTHBIX  I[E€XOB,
CKJIQJICKMX OMEIEHUI 1 IPYTUX CIY:KO Ha TEPPUTOPUU TTPEITIPHUSITHS.

10. | 3acTpoiika TEppUTOPHH HA T€HEPATHHOM ILJIaHE.

11. | Bonpocsl oxpaHbl TpyJa U SKOJOTHH MPH COCTaBJICHUU T€HEPAIBHOTO TUIaHA.

12. | brnaroycTpoicTBO U 03eJIeHeHne NPOMBIIUICHHOH momaaku. OXpaHa mpeAnpusTUs.

13. | mxeHepHbIe CETH U TEXHOJIOTUYECKHE TPYOOTIPOBOIBI.

14. | BepTukaibHas TUIAaHHPOBKA.

15. | BomootBoa ¢ miomaaku. TpaHCOPTHBIE CUCTEMBI TPETPUSITHSL.

16. | [IpuHIUIBI TPOEKTUPOBAHUS MTPOU3BOICTBEHHBIX KOMMYHHUKAIIUN ¥ MH>KEHEPHO -
TEXHUYECKUX CETEH.

17. | CoBmenieHHasi MPOKJIaIKa NHKEHEPHO-TEXHUYECKHUX CETEH.

18. | TpancnopTHbIE CpeAcTBa U KOMMYHUKAIIMK HA MIPEIIPUSITHUSIX.

19. | [IpoekTupoBaHue EAMHBIX TPAHCHIOPTHBIX TIOTOKOB BHEIIHE- M BHYTPHU3aBOACKOTO
TpaHCIOPTA.

20. | XapakTepuCTUKH KEJIE3HOJOPOKHOTO, ABTOMOOHIILHOTO, TpyOOIIPOBOHOTO,
KOHBEHEPHOro TPAHCIIOPTA U MHEBMOTPAHCIIOPTA.

21. | IlpuHIUIIBI TIPOEKTUPOBAHUS TPAHCIOPTHBIX MYTEH, UX pa3MeIIeHHe Ha TeHEepaIbHOM
TIJIaHE TTPEANPUATHSL.

22. | OCHOBHBIE XapaKTEPUCTUKU CTPOUTENLHBIX MaTepUaIOB U TPEOOBAHUS K HHM.

23. | IlpuHIUIIBI TPOSKTUPOBAHMSI U KIIACCH(UKALIMS TPOMBIIIIICHHBIX 3/IaHUH.

24. | OcoGeHHOCTH MPOEKTUPOBAHHUS U CTPOUTEIHCTBA OMEPATOPHBIX
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25.

[MousiTust o mpoJsere, mare U cetke oOopynoBanus. [IpuBsizka 00OPyHOBaHUS, CTEH K
Pa3OMBOYHBIM OCSIM.

26. | O6BeMHO-TNIAaHUPOBOYHBIE M KOHCTPYKTHBHBIE PEIICHHUs POMBIIUICHHBIX 3JaHUH.

27. | Tunossle pa3Mepsl 3JaHUH TaBUILOHHOTO THIIA.

28. | TpeboBaHus MO MPOESKTUPOBAHHUIO OTOIICHHUS] M BEHTHIISLIUU

29. | TexHNKO-3KOHOMHUYECKAs OI[EHKA IPOMBIIUICHHBIX 3aHH.

30. | CtpoutennctBo npeanpusitus. O4epe i CTPOUTENBCTBA.

31. | Aupexiusi CTPOSIIEerocs IPeAnpHUsITHSL

32. | llogroroBka 0OCITY>)KMBAIOIIETO ITEPCOHANA IIeXa.

33. | [Ipuemka roToBOr0 00BEKTa, MyCKO-HAJIAJ0YHBIE Pa0OTHI, claya 00BEKTa B AKCILTYATAIHIO.

34. | OcBoeHHE TIPOEKTHBIX MOIIHOCTEH, aBTOPCKWI Hag30p. 3ajaddm W CpPOK JEHCTBHA
aBTOPCKOI'0 Ha/30pa.

35. | TemmmocHabxenune. OCHOBHBIE TIOTPEOUTENH TETUIOBOM sHeprun. [lapameTpsl
TEIJIOHOCHUTEIIEH.

36. | I[IpoexTpoBaHMe TEIJIOBBIX CETEH.

37. | Coop, ouncTKa M BO3BpAT KOHJIEHCATA BOJITHOTO Tapa.

38. | OCHOBHBIE HCTOYHHUKH BTOPHYHBIX YHEPTE€TUIECKUX PECYPCOB MPEATIPHSTHSI.

39. | DHEproTexXHOJOTUICCKIE CXEMBI.

40. | DnextpocHadxeHne. OCHOBHBIE MOTPEOUTENN SIEKTPOIHEPTHHL.

41. | Kareropum Haa&KHOCTH 3eKTpocHa0)eHus. VICTOUHNKY 371eKTpOCHA0XKEHHUS.

42. | CucteMbl IATAHUS MPEANPHUATHS AIEKTPUIECKO dHeprueit. TpanchopmaropHbie
MOJICTAHIIMHU U paclpeeuTeNbHbIE YCTPONUCTBA.

43. | CunoBoe 3JeKTpoo0opyIoBaHNE. DIEKTPHUECKUE CETH. DIIEKTPUIECKOE OCBEIICHHE.

44. | BomocHabxenue. [Ipon3BoacTBEHHOE, X035HCTBEHHO-IUTHEBOE U MMPOTHBOTIOKAPHOE
BOJIOTIOTPEOJICHHE.

45. | Uctounuku u cucteMbl BofocHaOkeHus npeanpustus. O6opotHoe BogocHadxkeHue TOC,
TOL, ADC.

46. | OxpanHa OKpyXarolei MPUPOIHON CPeIbl OT 3arpsA3HEHHS BPETHBIMUA BEIOPOCAMHU
TIPEANPUATHSL.

47. | UcTtouHuKH BpEeIHBIX BRIOPOCOB B aTMOC(hepy: pe3epByaphl, OOBEKTHI KaHATU3AINH U
OUYHCTKU CTOYHBIX BOJI, Y3JIbI 000POTHOTO BOJOCHA0KEHUS, CIIUBO-HATUBHbBIE
KEJIE3HOJOPOKHBIE ACTaKaIbl, TEXHOJIOTUYECKUE YCTAHOBKH, (haKeIbHbIC U IBIMOBHIE
TPYOBI.

48. | IlpoekTHbIe pelIeHns 0 YMEHbIICHUIO 3arpsi3HeHUs] aTMOC(hephl.

49. | CrouHble BOJIbl, HCTOYHUKHU UX 00pa30BaHUsl, XapaKTEPUCTHKA, CHCTEMbI KaHAJIM3ALIUH.

50. | CnocoObl OYHMCTKA CTOYHBIX BOJI.

51. | Ilpuém u xpaHeHue celpbs. XpaHEeHUE U OTIPYy3Ka TOBAPHOU MPOTYKIIHH.

52. | CHabxeHue peareHTaMH, Katajanu3aTopamu, ajcopOeHTaMu, CMa30UYHBIMU MACJIaMH.

53. | CHabkeHue C:KaThIM BO31YXOM, a30TOM, KHCIOPOJIOM, BOJIOPOJIOM.

54. | Cucrema cHaOXXEHUS Ta30M, HJIEKTPOIHEPTUEH.

55. | JIabopaTopHBIii KOHTPOJIb TPOU3BOACTBA. [IpoeKTHpPOBaHKE IIEHTPAIBHOM 3aBOICKOM
nabopaTtopuH, EX0BbIX JabopaTtopuid

56. | TexHoJOrHYECKUE TPYOOIPOBOIBL.

57. | AnmaparypHoe ogopMIIeHHE CTaui pueMa, XpaHEeHHUs, J03UPOBKU U TPAHCHOPTUPOBKH
CBIPbsI; aHAJIN3 U CUHTE3 TEXHOJOIMUYECKUX CXEM; SKOHOMHUYECKHE KPUTEPUH ONTUMHU3ALIIH
IIPOU3BOJICTBA

58. | CAIIP. Ilpouecc mpoeKTHpOoBaHUs Kak 00bEKT aBTOMAaTH3AlIHH.

CucrteMbl aBTOMaTHU3UPOBAHHOTO IMPOEKTHUPOBAHUSI.

59. | Oransl (YypoBHHM) aBTOMATH3aMU NPOEKTUPpOBaHus. OyHKIIMOHATBHAS CTPYKTYpPA U COCTaB
CAIIP.

60. | TexHoJOrHYECKOE U OOLIEMHKEHEPHOE POEKTUPOBAHUE.

61. | MaketupoBaHue u MainHHas rpaguka. Cpeacra o0ecriedeHrss HOpMaJIbHOTO
¢ynkumonnposanust CAIIP.

62. | Meronomiorus aBTOMaTH3MPOBAHHOTO MpoeKTHpoBaHus. [IpoekTHpoBaHne Kak 00bEKT




aBTOMAaTHU3aluu.

63.

HpI/IHHI/IHBI CUCTCMHOCTH, ITPEEMCTBCHHOCTH, CTaHAAPTU3AINH 1 aBTOMAaTU3 Al —
MCTOAOJIOTMYCCKAasA OCHOBA ABTOMATU3AlMH MTPOLICCCa MPOCKTUPOBAHMA.

64.

CucTeMHBI TOJX01 — OCHOBA ISl CO3JaHUs MOJIENIeH N3yd4aeMbIX 0OBEKTOB M MPOIIECCOB.
JIBe riiaBHBIC IPOIIEYPHI B COCTAaBE Mpoliecca MPOSKTUPOBAHNUS: aHAJIN3 M CHHTE3 00BEKTA.

65.

Mecto CAIIP TII B aBTOMaTU3MpPOBAHHON CUCTEME TEXHOJIOTUUYECKON MOATOTOBKHU
npou3BoAcTBa. KoMIuiekCcHas aBTomaTr3anys Nporu3BOJICTBA.

66.

Mecto CAIIP TII B aBTOMaTU3HUPOBAHHON CUCTEME TEXHOJOTUUECKON TOATOTOBKU
IIPOU3BOJICTBA.

67.

OcHOBHBIE IMMPUHOUIIBI OPraHu3aluu B33HMOILGI7[CTBI/I$I ABTOMATU3HUPOBAHHBIX CUCTCM.

68.

OcHOBHbIE HapaBJIE€HUS ABTOMATU3aLUN IPOEKTUPOBAHUS TEXHOJIOIMUECKUX IPOLIECCOB:
JeTyKTUBHOE (MCTOJIb30BaHUE YHU(DUIIMPOBAHHBIX TEXHOJIOTHYECKUX MPOIIECCOB) U
WHJYKTUBHOE (CUHTE3 HHIUBUIyalIbHOTO TEXHOJIOIMUECKOI0 Ipolecca).

69.

O6mactu IMPUMCHCHU, MPCUMYIICCTBA U HCJOCTATKHN KaXKJ10I'0 HAIIPaBJICHU.

KAPTOYKA Ne (Bropas pyOexxHas arrecTaiysi)

1. [IpyHUIMIIBI TPOEKTUPOBAHUS T'€HEPATILHOTO MJ1aHa. Pa3Merienue npeanpusiTus.

2. [TpoexTHpOBaHNE EIUHBIX TPAHCIIOPTHBIX TIOTOKOB BHEITHE- U BHYTPU3aBOICKOTO TPAHCIIOPTA.

3. CucreMbl NMUTAaHHUS TPEANPHUITHS SIEKTPHUECKOW 3Hepruei. TpaHchopMaTOpHBIE MOACTAHIMHA H
pacnpenenuTenbHbIe YCTPOMCTBA.

4. CucreMa cHaOXeHUS Ta30M, dJIEKTPOIHEPTHEH.

7.3. Bomnpochbl k 3a4eTy 0 AMCHUILIMHE KOCHOBBI IPOEKTHPOBAHMS MPOAVKIIMH»

1.

[IpaBoBbIE OCHOBBI MPOEKTHPOBaHUA. Opranu3anus NpoekTHOro aena. [IpoekTHbie u
KOHCTPYKTOPCKHE MOIpa3iesieHus MPeANpUsSTUH.

Henu 1 3anaun NpoeKTUPOBaHUS MPOMBIIITICHHBIX Hpeanpuatuid. O6mue TpeboBaHus K
MPOEKTaM MPOEKTHPOBaHU OOBEKTOB TEIJIOOHEPTreTUKH U TEIJIOTEXHUKH.

OcHOBHBIC HOPMATUBHBIC MAaTEPUAJIbI U IOKYMEHTHI, PETJIAMEHTHUPYIOIIUE TPOCKTHBIE PAOOTHI
Ha TOC, TOII, ADC, 00hEKTOB TEIUIOPHEPTEeTUKH U TEIJIOTEXHUKH. COCTaB MPOEKTa U
paszensl IpoeKTa (HaydYHO-TEXHUYECKas MPOAYKIUS, IepeaBaemas 3aka3unky). [lopsmok
BBITIOJTHEHUS, CIAYHM ¥ IPUEMKHU TTPOCKTHBIX padoT.

[Topsinok peanuzanuu MpoekTa (UCIONIb30BAHUS Pe3yIbTaTOB pa3padboTku). [losicHuTensHas
3anucka. ['padguueckre Marepuabl. 3aka3Hble BEIOMOCTH U ClIeNU(UKALINU.

CMeTHBIC JAOKYMCHTEI. Texnomoruueckoe IIPOCKTUPOBAHUCE. Mecto n POJIb TEXHOJIOTHUYCCKOI'O
IIPOCKTUPOBAHMA. AJ'IFOpI/ITM TCXHOJIOTHYCCKOI'O ITPOCKTUPOBAHUSI.

HpOGKTHLIe OopraHmn3anv B CUCTEMC yqpemz[eHHﬁ, BHUAbI U ClICOUAIN3alA ITPOCKTHLIX
OpraHI/ISaHI/Iﬁ B ITPOMBIIIJICHHOCTH. CprKTypa u (I)YHKI_II/II/I OTACJIOB IMMPOCKTHBIX UHCTUTYTOB.
I/IHCTI/ITYT T'JIaBHBIX HHXXCHCPOB IIPOCKTA, POJIb I'NTABHOI'O MHIXCHEPA IIPOCKTA.

3aka3uuK, reHepaJbHbI IPOEKTUPOBIIMK, CYONOIPSIIUMK - UX 00SI3aHHOCTH U
B3aMMOOTHOILIEHUS. DTalbl U CTaJUH IPOEKTUPOBaHUS. [IpUHIMIIBI TPOEKTUPOBAHUS
IIPOMBIIIUIEHHBIX NPEIPUSTHI.

Otansl NPOEKTUPOBAHUS TEIUIOAHEPTeTHUEeCKUX npeanpustuid. [IpennpoexTHas npopadoTka.
ObocHOBaHNE HEOOXOIUMOCTH MPOEKTUpOoBaHUA (pa3paboTkn). Llenu u 3agaun
IPOEKTUPOBaHU (pa3paboTKN).

TpeGoBanus K mpoeKTy (co31aBaeMoi HAYYHO-TEXHUUYECKON TPOTYKIIUHN).

10.

HayuHo-uccnenoBaTenbCkue U3bICKaHUs 110 IPOSKTUPYEMbIM 00BEKTaM TETTIOPHEPIE€TUKH U
TEIUIOTEXHUKU. PazpaboTka 6a30BbIX IPOEKTOB.

11.

OnBITHO-KOHCTPYKTOPCKHE pabOThl. MapKETUHTOBbIE U MATEHTHO-MH()OPMALIMOHHbIE
uccleloBaHus B cucrteMe Internet, aHanu3 TpeOoBaHUM MOTpeOUTEN K TOTOBON MPOTYKIIUH,
KPUTHUYECKUI aHAJIN3 IEHCTBYIOIINX IPOU3BOJACTB.

12.

Pa3paboTka TexHuko-skoHOoMHuueckoro obocHoBanus (TD0) npoekta TOC u ero oTAeIbHBIX




TCXHOJIOTUYCCKUX YCTAHOBOK U CUCTCM. TexHnKO-3KOHOMHYECKas OIICHKA ITPOCKTA.

13. | TexHUKO-IKOHOMHYECKAsI OIICHKA HOBBIX TEXHUYCCKUX PEIICHUN.

CocraB MpOEKTHOM 1 TpuIaraeMoi rpaguaeckoi fokymentanuu. Pa3zpaboTka 3ajaHus Ha
MIPOEKTUPOBAHKE, IPIIIATAEMBbIe K HEMY TOKYMEHTHI.

14. | CoBpeMeHHbIE TEHACHIINH Pa3BUTH OOBEKTOB TEIUIOOHEPTEeTHKH U TETTIOTEXHUKH.. Y CIIOBUS
BbIOOpa cxembl, 'OCToI 0 0(hopMIIEHHIO TPOSKTHOM TOKYMEHTAIUH.

15. | CeippeBas u sHEpreTudecKas 6a3pl MPeANPUIATHN TeII0HEpreTUKu. [IpuHIMITBI BEIOOpA CHIPhS
Y ICTOYHUKOB SHEPTHH.

16. | BeiGop reorpaduyeckoil TOUKH CTPOUTEIHCTBA, COTIIACOBAHUE IJIOMIAIKH CTPOUTEIILCTBA
00BEKTOB TEMJIOPHEPTETUKU M TEIUIOTEXHUKH C 3aMHTEPECOBAHHBIMH CTPYKTYPaMH,

17. | Pa3zpaboTka u 000CHOBaHUE ONTUMAIBHBIX BAPUAHTOB Pa3MEIICHHUS IIPOMBIIUICHHBIX
TEXHOJIOTHYECKUX OOBEKTOB.

18. | dakropsl, BIUSIOMKE HA BEIOOP MJIOLIAIKKA, HOPMAaTHBHBIE IOKYMEHTHI JUTS BBIOOPA TUIOIIA/IKH.
VicxonHble JaHHbIC 115l pPa3pabOTKH MPOEKTA MPEIIPUSTHSI.

19. | CocraBnenne MaTepraIbHBIX OAJTAHCOB MPOU3BOJICTBA U CXEMbBl MaTEPHATBHBIX TOTOKOB.

20. | Onpenenenre NOTPeOHOCTH MPENNPUATHS B peareHTax, aJcopOeHTaX, KaTaInu3aTopax, CKaToM
Bo3yXxe. McxoHple TaHHBIE IS POEKTUPOBAHMS TEXHOJIOTHIECKOH YCTaHOBKH:
TEXHOJIOTHYECKUH PErilaMeHT, 3a/IaHie U TEXHHUECKHE YCIIOBHsI Ha IIPOCKTHPOBAHUE.

21. | [IpuHIMTIBI TOCTPOCHHUS TEXHOJIOTHYECKIX CXEM TEXHOJIOTHYECKUX MPOILIECCOB; OCHOBHEIE
OJIOKM TEXHOJIOTHYECKOW CXeMbl M WX Ha3Ha4YCHHE.

22. | Dransl pa3pabOTKH TEXHOJIOTHIECKOH CXeMbl YCTAaHOBKH: 000CHOBAaHUE BHIOOPA METOA
MPOU3BOJICTBA, OIPENEIICHUE EPEUHS TEXHOJIOTUIECKAX OTepaIfii ¥ COCTABIICHHE BaPHAHTOB
TMPUHITUITHATHEHBIX TEXHOJOTHICCKUX CXEM.

23. | KomnonoBka obopymoBanus. CocTaBlieHHe 3aKa3HBIX CIIeU(UKANA Ha 000pyI0BaHHEC.
CrannmapTHoe, HECTaHAaPTHOE U HECTaHAapTU3HPOBaHHOE 00opynoBaHue. Karamorn u
CHPAaBOYHMKH JJIsl TO100pa 000PpYAOBaHHSI XUMUYECKUX MPOU3BOJICTB.

24. | KoHCTpYKIIMOHHBIE MaTepHalIbl, UCIOJIb3YEMbIE AJI1 U3TOTOBICHUS 000PYAOBaHUS, U
MIPUHITUTIBI KX BBIOOpA. DKCEPreTUUECKUM aHAIIN3 TEXHOJIOTHYECKON CXEMBI.
TepMmoskoHOMUYECKass ONTUMH3AIUS B OPraHMYECKOM CHHTE3E;

25. | OGocHOBaHWE KaYECTBEHHBIX MMOKa3aTes e TOTOBOM MPOAYKIIMH C YI€TOM PHIHOYHOM
KOHBEKTYPhI, COBPEMEHHBIX HAyYHO-TEXHHUYECKUX JTIOCTHKEHUHN U ChIPheBON 0a3bl

26. | OGocHOBaHWE MOIIIHOCTH TTpou3BoAcTBa. OO0CHOBAaHKE 1 BHIOOP Crioco0a Mpor3BOICTBA.

27. | Texnonornyeckue MPUHIUIBI Pa3pabOTKH HOBBIX U PEKOHCTPYKIIUU CYIIECTBYIOLUIUX
TEXHOJIOTHIA.

28. | PanmoHanbHOE MCIIOJIB30BaHUE PHEPTUU. DHEProcOEpeKeHHE B SHEPTO3(PPEKTUBHOCTD
MPOU3BOJICTBA. ParonanbHOe UCHOIb30BaHUE 000PYAOBAHUS, TPUHIIUI Pa3pabOTKH
9KOJIOTMYECKH 0€30MaCHBIX TEXHOJIOTHIA.

29. | IlpuHuumnel IPOEKTUPOBAHMSI T€HEPATIBLHOTO MaHa. Pa3menienre npeanpusTus.

30. | CuryanmonHsli wiaH. [IpuHIKIBI TPOEKTUPOBAHUS TeHEpabHOrO MaHa. ['opu3oHTanpHas
TUIAHUPOBKA TEPPUTOPUU MPEANPHUSITHUSL.

31. | lmxeHepHbIE CETH M TEXHOJIOTHYECKHUE TPYOOIIPOBOIbI.

32. | BeprukanpHas ianupoBka. Bogootsoa ¢ miomanku. TpaHcopTHbIe cucTeMbl. Pazmernienue
CUCTEM I0KapHOUM 0€30MaCHOCTH TEXHOJOTUYECKON YCTAHOBKU.IIPEATPHUSTHSL.

33. | Po3a BeTpoB u 30HUpOBaHUE TEPPUTOPUU. [IpUHIMIBI pa3MeIIeHus! OCHOBHBIX U
BCIIOMOTATEJIbHBIX 11€X0B, SHEProxo3siCTBa, TPAHCIOPTHBIX 1IEXOB, CKIAICKUX MOMEIICHUH 1
JPYTUX CIY>KO Ha TEPPUTOPHUU MIPEATIPUATHSIL.

34. | BacTpoiika TeppUTOPUH HA TeHEPATHHOM IUTaHe. BOmpockl 0XpaHbI Tpy/a U 9KOJOTUH MpU
COCTaBIIEHUU T'€HEPATBLHOTO TJIaHA.

35. | braroycTpoiicTBO U 03eleHeHre TPOMBIIUICHHOH momaaku. OxpaHa npeanpusaTHs.
WHXeHepHble CeTH U TEXHOJIOTH4Yeckre TpyOonpoBoibl. BepTukanbHas miaHUpPOBKa.

36. | IIpuHIUITBI TPOEKTUPOBAHMSI POU3BOICTBEHHBIX KOMMYHUKAIIUN U MH)KEHEPHO -TEXHUUECKUX
ceTel.

37. | XapakTepUCTHKH JKEIE3HOA0POKHOT0, aBTOMOOUIIBHOTO, TPYOOTIPOBOJHOTO, KOHBEHEPHOTO

TPAHCIIOPTA U THCBMOTPAHCIIOPTA.




38. | TemnmocHabxenune. OCHOBHBIE MOTPEOUTENHN TEIIOBOM sHepruu. [lapameTpsl TerIoHOCUTENeH.
IIpoexTupoBaHnue TenaoBbIX ceTeil. COop, OUMCTKA U BO3BPAT KOHJIEHCATa BOJSHOTO apa.

39. | OCHOBHBIE UCTOYHUKH BTOPHYHBIX SHEPTETUUECKUX PECYPCOB MPEATIPUATHUSI.
DHEProTeXHOJIOTUYECKUE CXEMBI.

40. | DnextpocHadxenne. OCHOBHBIE OTPEOUTENH 3IEKTpoIHEprun. KaTteropuu HagéxHOCTH
anekTpocHaOxeHns. VICTOUHUKHN 3IIeKTpOoCHA0KEeHHSI.

41. | Cucrembl TUTAHUS PEANIPUATHUS dIEKTpUUECKOl sHepruei. TpancopmaTopHble MOACTAaHIUN
U paclpeeanTelIbHbIE YCTPOIICTBA.

42. | CunoBoe 3JIeKTpoo0OpyI0BaHKE. DIESKTPHUCCKUAE CETH. DIEKTPUICCKOE OCBEIICHNUE.

43. | Bogocnabxenune. [Ipon3BoACTBEHHOE, X035 CTBEHHO-TUTHEBOE M TPOTHBOTIOKAPHOE
BOJIONIOTPEOJICHHUE.

44. | IcTOYHUKY U CUCTEMBI BOJOCHA0KEeHUs npeanpusitis. O60poTHOE BOJIOCHAOKEHHE.

45. | OxpaHa oKpy»Karouleil NpupoIHON Cpesibl OT 3arps3HEHUs BpeAHBIMU BIOpOCcaMu
TPEIPUSTHSL.

46. | UcTouHNKH BpeIHBIX BBIOPOCOB B aTMoc(epy: pe3epByaphl, 00bEKThl KaHAIN3AIUN H OUUCTKH
CTOYHBIX BO/JI, y3JIbI 000POTHOTO BOJOCHA0KEHHUSI, CIINBO-HAJIUBHBIE KEJIE3HOAOPOKHbBIE
ACTaKa/bl, TEXHOJOTUYECKHE YCTAHOBKH, ILIMOBbIE TPYOBI.

47. | IlpoekTHbIe pelieHns 0 YMEHbILIEHUIO 3arpsi3HeHus atMochepsl. CTOUHbIE BObI, ICTOYHUKHU
1X 00pa30BaHUs, XapaKTEPUCTUKA, CUCTEMbI KaHanu3auu. CrocoObl OYMCTKU CTOYHBIX BOJ]

48. | [Ipuém u XpaHeHHe CBIPhs. XpaHEHUE U OTrpy3Ka ToBapHOU nmpoaykiun. CHab)eHHe
peareHTamMu, KaTaJln3aropaMmi, aacopOeHTaMu, cMa30yHbIMU MacsiaMu. CHaOKeHne CKaThIM
BO3JIyXOM, a30TOM

49. | Cucrema cHaOXKEHHSI Ta30M, DJICKTPOIHEPTHEH.

50. | JJabopaTopHBIi KOHTPOJIb MTPOU3BOJICTBA. [IpOCKTHpOBAaHUE IIEHTPATLHOH 3aBOJICKOM
n1abopaTopHH, MEXOBBIX JTabopaTopuid

51. | Mecto CAIIP TII B aBTOMaTU3MPOBAHHON CUCTEME TEXHOJIOTUUECKON TTOATOTOBKH
npou3BojacTBa. KomiuiekcHas aBTomaTtu3anus Ipou3BoacTBa. OCHOBHBIE IPUHIIMIIBI
OpraHu3aliK B3aMMOAEHCTBHS aBTOMAaTU3UPOBAHHbIX CHCTEM.

Oo0pasen KapTOYKHU K 3a4eTy MO JUCUUILIINHE

T'PO3HEHCKHI TOCYJTAPCTBEHHbBIN HE®TSIHOM TEXHUYECKU YHUBEPCUTET
KA®EJPA "TEINJIOTEXHUKA U TH/JPABJIUKA"

HI/ICHI/IHHI/IHa OCHOBBI IPOEKTHPOBAHUS NPOAVKIIHHA

Cemectp - 7

I'pynma MCC-19

Kaprouka Ne 1 (x 3aueTy 1o ITUCIUILIMHE)

1. PanuonansHO€ MCIIOJIB30BAHUE O60py,Z[OBaHI/I${, IIPUHIMUIT pa3pa60TKH 9KOJIOT'MYCCKHU
0€30IMacHBIX TEXHOJIOTHH.

2. | OCHOBBI TEXHOJIOTHYSCKUX paC‘léTOB TCHHOO6MCHHI/IKOB, CCIapaToOpPoOB.

3. EﬂaroyCTpOﬁCTBO " O3CJICHCHHC HpOMBIH.IJ'IGHHOfI IJIOIIAAKH. OxpaHa MpCAIIPpUATHUS.

4, | TexHuKo-3KOHOMHYECKAS OIICHKA NPOMBIIIJICHHBIX 3JIaHUM.

3aB. kadenpoii
«Tennorexnuka u ['napasinkay» P.A-B. Typayes




7.4 Texymmii KOHTPOJIb

BOl'lpOCbl K NPAKTUYC€CKHUM 3aHATUAM

1. | IlpoexTHbIE 1 KOHCTPYKTOPCKHUE MOAPA3AEICHMSI IPEATPUSITHIA.

2. | Lenu u 3a1a4u IpOEKTUPOBAHHUS IPOMBIIIJICHHBIX PEIIPUATHI.

3. | O6ume TpeOoBaHUs K IPOCKTaM MPOSKTHPOBAHUSI OOBEKTOB SHEPTrEeTHUECKUX
HNPEANPUIATHI

4. | OcHOBHbIE HOPMAaTHBHbIE MaTEPUANIbl U IOKYMEHTBI, pErjaMeHTUPYIOLINE IPOEKTHbIE
paboThl 0OBEKTOB TEIUIODHEPTETHKH U TEINIOTEXHUKH.

5. | CocraB npoekTa U pa3zeibl MPoeKTa (HaydYHO-TeXHUYECKask IPOaYyKLKs, [lepelaBaeMas
3aKa34uKy).

6. | [lopsnok BEIOJIHEHUS, CAAYH M TPUEMKH MPOEKTHBIX padoT.

7. | llopsaok peann3anuu nmpoekTa (MCIoab30BaHMs pe3yabTaTOB pa3paboTKH).

8. | [losicuurtenpHas 3anucka. ['paduyeckue maTepuaibl. 3aka3HbIe BEJJOMOCTH H
cnenudukanuu.

9. | CmerHble TOKyMEHTHI. TeXHOJIOTHYECKOE POSKTHPOBAHUE.

10. | IlpoexTHBIE OpraHU3ALUN B CUCTEME YIPEXKICHHA, BUIBI M CIICIIMATH3AIHS IPOCKTHBIX
OpraHu3alii B MPOMBIIIJIEHHOCTH

11. | UHCTUTYT I7IaBHBIX HHKEHEPOB MPOEKTA, POJIb TJIABHOTO MHKEHEPA MPOEKTA.

12. | 3aka3umk, reHepaTbHbIA MPOSKTUPOBIIUK, CYONOIPSTIHK - UX 00S3aHHOCTH H
B3aMMOOTHOUICHHUSI.

13. | Drambl ¥ cTaIMU TPOESKTUPOBAHMISL.

14. | IlpuHIMIBI TPOEKTHPOBAHHSI TPOMBIIIICHHBIX TPEATNPHUSITHIA.

15. | CeipneBas u sHEpreTuueckasi 6a3pl MpeaAnpUATHI HePTenepepadoTKH.

8. YueOHo-MeTOAMYeCKOEe U HHPOPMALIMOHHOE o0ecnievyeHne AUCIIUTNINHBI
a) OCHOBHAas JiUTepaTrypa

JIyokor B.U. IlpoekTupoBaHHE, CTPOUTEIHCTBO M MOHTaX oOopymoBanus TOC [DIeKTpOHHBII
pecypc]: yueOHoe mocobue/ JIyoko B.M., HoBuukoB C.B.— DIEKTpOH. TEKCTOBBIC HTaHHBIC.—
Capartos: Al In Ap Menua, 2019.— 295 c— Pexum JOCTyTA:
http://www.iprbookshop.ru/82565.html.— 3BC «IPRbooks»

[InemuBueB A.A. IlpoekTHpoBaHUE M CTPOUTEIBCTBO 3/IaHUH U COOPYKEHUN [DJIEKTPOHHBIN
pecypc]: yuebnoe mocobme mus CIIO/ IlnemmBrieB A.A.— DIJIEKTPOH. TEKCTOBBIE JTaHHBIC.—
CaparoB: IlpodoOpazoBanue, A [lu Ap Memua, 2020.— 364 c.— Pexum pgocryna:
http://www.iprbookshop.ru/89245.html.— DBC «IPRbooks»

KpacnomékoB FO.B. OCHOBBI NpPOEKTHUPOBAHUS KOHCTPYKIMH 3IaHUH W COOPYKCHUH
[DnexTpoHHBIN pecypc]: yuebHoe mocobue/ Kpacnomékos FO.B., 3anoneBa M.JO.— Dnextpos.
TekcToBble naHHble.— MockBa: HWudpa-Umxenepus, 2019.— 316 c.— Pexum npocryma:
http://www.iprbookshop.ru/86571.html.— DBC «IPRbooks»

CunrokoBa T.B. IIpoekTupoBaHue 31€KTPOYCTAaHOBOK [DIEKTPOHHBIN pecypc|: yueOHoe mocobue/
CuntokoBa T.B., Jlenun ILH.— DOnektpoH. TekcToBbie MAaHHble.— Jlumenk: Jlumerkwuit
roCyJapCTBeHHbIM TexHuueckuit yHuepcuter, ObC ACB, 2018.— 86 c.— Pexum pocryma:
http://www.iprbookshop.ru/88805.html.— 3BC «IPRbooks»

Mypomue I.}FO. Metonpl onTUMuU3alMM W NPUHATHE MPOEKTHBIX PELIEHUNU [DIIEKTPOHHBII
pecypc]: yuebHOe mocobue misi MaructpantoB mo Hamparienuro 11.04.03/ Mypomues /[I.1O.,
Hlamkua B.H.— DnekrpoH. TexctoBble aaHHble.— Tam00B: TaMOoBCckuH rocynapcTBEHHBIH




TexHnyeckut  yHuBepcuter, ObC  ACB, 2015.— 80 <c— Pexum  pocryma:
http://www.iprbookshop.ru/63866.html.— 3B5C «IPRbooks»

0) 1ONOJIHUTE/IbHAS JINTEpPaTypa

1. | UsanoB B.H. [lpuMeHeHHE KOMIIBIOTEPHBIX TEXHOJIOTMM MpPHU MPOCKTUPOBAHUHU SICKTPUUECKUX
cxeM [DnekTpoHHsIi pecypc]/ BanoB B.H.— DnekTpoH. TekcToBbie AanHbie.— Mocksa: COJIOH-
IMpecc, 2019.— 226 c— Pexum pocryma: http://www.iprbookshop.ru/90348.html.— 3BC
«IPRbooks»

2. | Kpacnoméko O.B. OcHOBBI TpOEGKTHPOBAHUS KOHCTPYKIMHA 3JaHUH M COOPYKEHHM
[DnekTponHbIii pecype]: yueoHoe mocoome/ Kpacnomékos 10.B., 3amoneBa M.IO.— DiektpoH.
TeKcToBbIe JaHHble.— MockBa: Wuppa-Umkenepus, 2019.— 316 c.— Pexum pocryma:
http://www.iprbookshop.ru/86571.html.— DBC «IPRbooks»

3. | 'nooun A.H. UHxeHepHOE TBOPUYECTBO [DIEKTPOHHBINM pecypc]: yueOHoe mocodue/ I'mooun A.H.,
ToncroyxoBa T.H., YmoBkun A.M1.— 3nekTpoH. TekcToBbie aaHHble.— (CapaToB: By3oBckoe
obpazosanue, 2017.— 108 c¢.— Pexxum nocrtyma: http://www.iprbookshop.ru/61088.html.— DBC
«IPRbooks»

4. | Koanes H.C. mxenepHoe 060pyI0BaHNE TEPPUTOPUH [DIEKTPOHHBIN pecypc]: yueOHoe mocooue/
KoBanes H.C.— DnexTpoH. TekcToBbIe naHHbIe.— Boponex: Boponexckuii ['ocymapcTBeHHBIN
Arpapubiii YHuBepcuter uM. Mmmepatopa Ilerpa Ileporo, 2016.— 356 c.— Pexum mocryma:
http://www.iprbookshop.ru/72670.html.— 3BC «IPRbooks»

B) UHTEpHET-pecypchbl
HNuTepuer pecypc - WWW.Qstou.ru, saektponnsie Ooubmmoreunsie cucteMbl (DBC): «IPRbooks»,
«KoncynpTaHT cTrymenta», «Ibooksy, «Jlanby.

lib.ssga.ru...OCHOBBI TPOEKTUPOBAHHUS . . .JICKIHiT OCHOBHI. . .

onfag.ru»load/lekcii/osnovy_proektirovanija...vidy...

omgtu.ru»Yuebnas nesrenbHoCTh> HanpaBienus moaroToBkuy...20

refdb.ru»look/1624620.html
referatdoki.ru»5-kurs/lektsii-po-proektirovaniyu

files.lib.sfu-kras.ru>Ebibl/umkd»>130/u_lectures.pdf

onfag.rurload/lekcii/osnovy_proektirovanija...vidy...

N o gk~ e e

9. MaTepuajibHO-TeXHUYECKOE oDecnedeHne TUCUMIINHBI

Z[J'ISI oOecreueHus] OCBOCHUS JAUCIUITIINHBI HeO6XO,[[I/IMO HaJIM4ue yqe6H0171 AyaInuTOpHUH, CHA0KEHHOM
My.]'[LTHMCI[HﬁHBIMH cpeacTBaMu Uil IpCACTABICHHU A HpeBeHTaHI/Iﬁ JICKITUN U TI0Ka3a y‘{e6HHX (I)I/IJ'IBMOB.

Knacc ¢ mepcoHanbHBIMU KOMIIBIOTEPAMH 7Sl MPOBENEHUS MPAKTUYECKUX 3aHSITHA U BUPTYaJTbHBIX
naGopaTopHelXx paboT. YueOuas ayautopus kadempst "T u I, Ne2-21, Nel-19° cHaOXeHHas
MYJIbTUMEIUIHHBIMU CPEICTBAMU /IS TIPECTABIICHUS TPE3EHTAIMI 1 TToKa3a y4eOHbIX (PUITBMOB.
[Iporpamma coctapiieHa B cooTBeTcTBHH ¢ TpeboBanusiMu PI'OC u ¢ yueToM pekoMeHAalui 1o
HarpaBiieHut0 noarotoBku 27.03.01 «CrangapTusanus 1 METPOJIOTHS


http://www.gstou.ru/
http://lib.ssga.ru/
http://lib.ssga.ru/fulltext/UMK/080502-pdf/3%20%D0%BA%D1%83%D1%80%D1%81/6%20%D1%81%D0%B5%D0%BC%D0%B5%D1%81%D1%82%D1%80/%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D1%8B%20%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%B8%20%D0%BA%D0%BE%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F/080502%20%D0%9A%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82%20%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D0%B9%20%D0%9E%D1%81%D0%BD%D0%BE%D0%B2%D1%8B%20%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F%20%D0%B8%20%D0%BA%D0%BE%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F.%202011.pdf
http://onfaq.ru/
http://onfaq.ru/load/lekcii/osnovy_proektirovanija_predprijatij_vidy_tekhnologicheskikh_proektov/1-1-0-388
http://www.omgtu.ru/
http://www.omgtu.ru/educational_activities/
http://www.omgtu.ru/educational_activities/napravleniya_podgotovki_realizuemye_v_omgtu/
http://www.omgtu.ru/educational_activities/napravleniya_podgotovki_realizuemye_v_omgtu/magistratura/20_221700.62.pdf
http://refdb.ru/
http://refdb.ru/look/1624620.html
http://referatdoki.ru/
http://referatdoki.ru/5-kurs/lektsii-po-proektirovaniyu/
http://files.lib.sfu-kras.ru/
http://files.lib.sfu-kras.ru/ebibl/umkd/
http://files.lib.sfu-kras.ru/ebibl/umkd/130/u_lectures.pdf
http://onfaq.ru/
http://onfaq.ru/load/lekcii/osnovy_proektirovanija_predprijatij_vidy_tekhnologicheskikh_proektov/1-1-0-388
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Houent xadenpsol
«TennoTexHuka v ruIpaBInKay
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3aB. BbIIlycKaroei kag.
«TennorexHuka u ruJIpaBIuKay
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